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There & no finer equipment fer oxygen therapy 
than that manufactured ty Puritan 


PURITAN 


EQUIPMENT FOR 
CENTRAL SUPPLY SYSTEMS 


Always pioneers in the newest and best 
oxygen therapy equipment, Puritan now 
offers a complete line of dependable 
units for Central Supply Systems incor- 
porating such advanced engineering 
features as the safe and convenient 
Quick-Connector Valves and special 
Wall Plates. You are invited to consult 

® with our Engineering Department about 
the type of installation most suitable for 
your particular needs. 





A copy of this new 
Central Supply System 
circular will be sent 
on request. 
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“Ether continues to be the most widely used general anes- 
thetic. It is the standard with which all newer anesthetics 
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are compared... 


Because of its wide margin of safety, relatively low toxicity, 
economy and ease of administration, ether remains the 


standard drug for inhalation anesthesia. 


For almost 100 years surgeons all over the world have 
depended on Squibb Ether — confident of its purity, uni- 
formity and efficacy. 


| 1. Goodman, L., and Gilman, A. 


T The Pharmacological Basis 
E HER of Therapeutics, New York, 


| 
| The Macmillor Co., 1947, p. 58. 
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For 
SHORT 


ANESTHESIAS 


with prompt, quiet, smooth recovery 
4) 


HEN short periods of anesthesia are 

involved, and it is desirable to have 
the patient ambulatory shortly thereafter, 
the use of the inhalation anesthetic agent 
Vinethene is recommended. 

Vinethene anesthesia is rapidly induced 
and affords prompt, quiet, and smooth 
recovery. Nausea and vomiting are rarely 
encountered. 

Vinethene anesthesia is especially useful 
as an aid to the reduction of fractures, ma- 
nipulation of joints, dilatation and curettage, 
myringotomy, changing of painful dressings, 
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An Inhalation Anesthetic for Short Operative Procedures 


COUNCIL ACCEPTED 
be 
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incision and drainage of abscesses, tonsillec- 
tomy, and extraction of teeth. 

Vinethene also may be employed as an 
induction agent prior to the administration 
of ethyl ether and as a complement to ni- 
trous oxidé-oxygen anesthesia. 


OTHER MERCK ANESTHETICS: 


ETHER MERCK 
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The Flame Burns Bright! 


Eehind this door one of the world’s most specialized 
organizations works ceaselessly to hold high the torch 
of a great tradition— 


A tradition founded by Dr. Elmer Isaac McKesson— 
a physician and surgeon who had this rare combination 
of talents—professional and scientific keenness, and in- 
ventive and manufacturing genius. 


With an intense determination to continue the lustrant 
fervor that characterized Dr. McKesson’s great contribu- 
tions to anesthesia and analgesia, the present organiza- 
tion which bears his name works diligently to make sure 
that—The Flame Burns Bright! 
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"N’ is tor New! 


McKesson’s Model N means New .. . New Flowmeter features ... New Flush Valve fea- 
tures... New Design ... and a host of other New features .. . All the result of long and 
patient and fully tested research by this pioneer company in the manufacture of Anesthesia 
Machines. Let us send you our free catalog . . . just off the press. Drop us a card or letter. 


Thoughts While Holding Up a Chin—If shock is anticipated, it is much easier to start a 
venoclysis early in the operation before the falling blood pressure has obliterated all veins. 
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“Visit her, gentle sleep! 
With wings of 
healing” 


COLERIDCE (1802) 


Significantly, the poem in which this line appears 
is entitled “Dejection.” 
When Coleridge lived, freedom from pain 


still seemed an unobtainable goal. 


Since then countless patients 
have experienced the blessings 


of “gentle sleep” —induced by Ether 






anesthesia; and countless anesthetists have 
relied on the unsurpassed uniformity in purity, 

stability, and potency of MALLINCKRODT ETHER. 

This uniform dependable purity is the result 


of 82 years of accumulated Mallinckrodt research and experience. 


Mallinckrodt’s sound motion pictures “ADVENT OF ANESTHESIA” and 
“ETHER FOR ANESTHESIA” are available to medical societies and other 
professional groups. Write to our New York or St. Louis office for details. 


MALLINCKRODT CHEMICAL WORKS 

82 YEARS OF SERVICE TO CHEMICAL USERS 

MALLINCKRODT ST., ST. LOUIS 7, MO., 72 GOLD ST., NEW YORK 8, N. Y. 
Chicago * Cincinnati + Cleveland + Los Angeles * Montreal + Philodelphia » San Francisco 
UNIFORM DEPENDABLE PURITY “Winged Victory of Samothrace” 





A QUARTER CENTURY 
OF SERVICE AND PROGRESS 


1923 . 





- . A dependable anhydrous Nitrous Oxide. 





1927 . . . The Florex Tube—A patented, exclusive fixture 
in every Nitrous Oxide cylinder assuring abso- 
lute purity and dryness. 
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Tt was a Graud Convention 


Just the time of year of the annual meeting, something happens as 
the foliage matures: the green fades to show the red and russet 





and yellow hues that were there all the time. Earlier, the masses of 
green, seen from a distance, give little indication that there stands 
an oak or that that maple is a sugar maple and is different from an- 
other that stands farther up the hill. But when the green goes—when 
the color of youngness fades—the red sumac, the yellow maple, and 
the russet oak proclaim their mature individuality. 


At the Sixteenth Annual Meeting this year, the Association 
showed just such individuality among organizations of nurses. The 
resolution passed unanimously at the business session condemning 
federal compulsory health insurance placed the Association in the 
vanguard of nursing organizations taking a stand on such legislation. 
Upon the recommendation of the Board of Trustees, the resolution 
was placed before the membership for decision. What other organiza- 
tions had or had not done in taking a stand may be said to have had 
little if any influence on the action of the A.A.N.A. The resolution 
was passed solely on the basis of principles, not of pressures nor of 
benighted self interest. 


During the business sessions, the forums, and discussion periods, 
there was evident an eagerness to inquire and to learn and to con- 
tribute to the common good, and it was quite apparent that the A.A. 
N.A. is an organization of persons with distinct characters who insist 
on the right to think and speak as individuals. If any single phrase 
could be selected as a keynote of the meetings, it was, as a member 
speaking from the floor so aptly put it: “It’s still a free country, isn’t 
it °”” 

Those who could not attend missed a grand convention; those 
who were fortunate enough to be there had reason to go away im- 
pressed with the ability of nurse anesthetists to express themselves 
through an organization that has reached maturity. 
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ANESTHESIA FOR PLASTIC SURGERY 


W. G. Hamm, M.D., F.A.C.S. 
Atlanta, Ga. 


Anesthesia for plastic surgery 
has become a somewhat special- 
ized field. With improved tech- 
nics of surgery have come im- 
proved technics of anesthesia. 
The meticulous work of the plas- 
tic surgeon, which is often time 
consuming, necessitates ideal op- 
erating conditions. Every effort 
is made to suit the anesthesia to 
the particular type of operation. 
Much progress has been made in 
the past ten years in the field of 
plastic surgery; whereas previ- 
ously plastic operations were at 
times extremely hazardous, thev 
can now be done with ease by 
the surgeon and with safety to 
the patient. This improvement 
has come about through the in- 
troduction of intratracheal anes- 
thesia, which, as we know it to- 
day, was achieved through the 
efforts of Magill and Rowbotham, 
anesthetists serving with the 
sritish Army Plastic Unit during 
World War I. 

Anesthesia for plastic surgery 
varies from the simple to the very 
complex. No single method can 
be advocated for all operations. 
Perhaps no other field of surgery 
necessitates more technical versa- 
tility in management. The anes- 
thetist must be familiar with the 
working conditions required by 
the surgeon and the complica- 
tions and sequelae peculiar to 
any specialized type of surgical 
procedure. Patients undergoing 


Read before the Southeastern Assembly of 
Nurse Anesthetists, Biloxi, Miss., April 29, 
1949. 


plastic surgery are usually in 
good general health but are often 
faced with a series of operations 
spread over a long period. It is 
wise to make the initial anesthe- 
sia as smooth and as pleasant 
as possible. Ideally one should 
strive for a smooth, swift induc- 
tion, even maintenance, and a 
quiet recovery, rapid and free 
from nausea and vomiting. 

The fundamental principles in- 
volved in plastic surgery were em- 
phasized by Gordon and Apgar': 
(1) no distortion of the opera- 
tive field, (2) no increase in bleed- 
ing, (3) maintenance of normal 
muscle tone, (4) pleasant induc- 
tion, (5) smooth recovery, (6) 
no encroachment on the operative 
field by the anesthetist, and (7) 
the lightest plane of anesthesia 
consistent with good operating 
conditions. 

Some of the plastic operations 
will be itemized and the differ- 
ent methods of management dis- 
cussed with emphasis upon the 
advantages and disadvantages. 


PREOPERATIVE PREPARATION 

Since the majority of plastic 
operations are elective, the pa- 
tient should come to the operat- 
ing room in the best possible 
condition. He should be admitted 
to the hospital the night before 
operation. A thorough physical 
examination, blood count, urine 
~~]. Gordon, R. A.: Problems of anesthesia 
in plastic surgery. Anesthesiology 3:507-513, 
Sept. 1942; Apgar, Virginia: Principles of 


anesthesia in plastic surgery. S. Clin. North 
America 24:474-479, April, 1944. 
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PREANESTHETIC MEDICATION FOR PLASTIC SURGERY 








AGE ATROPINE OR SCOPOLAMINE MORPHINE OR PANTOPON 
Up to 18 mo. Nothing Nothing 
18mo.to 3 yr. 1/450 gr. Nothing 
3 yr.to Syr. 1/300 gr. 1/24 er. 
5 yr. to 10 yr. 1/200 gr. 1/12 to 1/8 gr. 
10 yr. and up 1/150 to 1/100 gr. 1/6 to 1/4 gr. 


examination, and, when indicated, 
blood typing and cross matching 
should be done. Whenever possi- 
ble, the anesthetist should visit 
the patient before the operation 
and leave the preanesthetic or- 
ders. In this way preanesthetic 
medication can be individualized 
after the anesthetist has decided 
upon the type of management and 
evaluated the risk involved. Fur- 
thermore, an attempt may be 
made at this visit to gain the 
patient’s confidence and to deter- 
mine his temperament, person- 
ality, and personality changes, if 
any. 


PREANESTHETIG MEDICATION 


A barbiturate, nembutai or sec- 
onal, gr. 1%, should be given 
the night before operation to in- 
sure a good night’s sleep. It is 
mandatory that the patient have 
nothing by mouth for six to eight 
hours before going to the operat- 
ing room. Preanesthetic medica- 
tion should be administered forty- 
five minutes to one hour before 
the patient is taken to the operat- 
ing room. The table of doses 
may be varied according to the 
age, size, apprehension, and gen- 
eral health and physical status of 
the patient. Under no circum- 
stances should premedication be 
omitted except when the patient 
is very young. 


PEDIATRIC ANESTHESIA 


Since a great number of plas- 
tic procedures are performed on 
children, the age factor will in 
many instances determine the 
choice of anesthetic agent, while 
the technic will be determined 
largely by the site of operation. 
In general, it is not considered 
wise to use the intratracheal 
method for children under 2 years 
of age except in unusual circum- 
stances, because of the small lu- 
men of the trachea and the danger 
of trauma to the vocal cords with 
resultant edema and obstruction. 
Intubation of children should al- 
ways be done with a minimum of 
trauma. 

Ether is the anesthetic of choice 
for children. Cyclopropane may 
be used with safety for children 
over 4 years of age. Children ap- 
pear to be more susceptible than 
adults to the effects of excess 
carbon dioxide and therefore do 
not tolerate the closed system of 
anesthesia as well. The adminis- 
tration of ether by the open drop 
or insufflation technic is consid- 
ered to have a greater margin of 
safety. Pentothal sodium admin- 
istered intravenously is not con- 
sidered a wise choice for children 
under the age of 10 except in 
very brief selected procedures. 
The response of children to the 
drug is variable, and the result 
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may be respiratory depression 
with delayed recovery. 

It must be remembered that the 
margin of safety in children is 
small; they are easily asphyxiated 
and require high concentrations 
of oxygen. Their response to 
trauma and blood loss in many 
instances is poor, and their ability 
to withstand long procedures is 
variable. If an infant is going 
into shock, one of the earliest 
signs is cold pale feet. An arm 
of the child should always be ex- 
posed for checking pulse, blood 
pressure, and color. If blood trans- 
fusion should become necessary, 
50 cc. blood is considered the us- 
ual amount for replacement for 
an infant, and from 250 to 300 cc. 
for a child. 


Types oF PLASTIC OPERATIONS 
AND THEIR MANAGEMENT 


Operations on the mouth (hare- 
lip and cleft palate).—For the 
very small infant who is ade- 
quately restrained, a satisfactory 
method consists of induction of 
anesthesia with open drop ether 
on a mask and maintenance with 
ether blown directly over the 
face, air or oxygen being bubbled 
over ether and delivered through 
a suction tip or catheter held over 
the face This method requires 
a strong ether vapor as a great 
deal of the vapor is wasted. 


For older children a more satis- 
factory technic consists of the 
insufflation of ether into the na- 
sopharynx by means of a 12 or 
14 F. catheter inserted into the 
nose. The catheter should be 
sterile and lubricated. The dis- 
tance from the tragus of the ear 
to the ala of the nose is the de- 
sired length for insertion. One 
should make certain that the tip 
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of the catheter does not extend 
into the trachea or esophagus. 
The patient should be in a slight 
Trendelenburg position in order 
to facilitate drainage of blood 
and mucus and to make working 
conditions better for the surgeon. 
This technic requires the pres- 
ence of a trained assistant to 
maintain the airway by traction 
on the tongue with a suture, or 
otherwise, and to suction con- 
stantly with a sterile suction tip. 

The disadvantages of the in- 
sufflation technic are: 

1. The airway is often main- 
tained with difficulty by the sur- 
geon or assistant and is beyond 
the control of the anesthetist. Par- 
tial obstruction frequently exists 
and results in congestion of the 
venous system and increased 0oz- 
ing. 

2. Anesthesia is more difficult 
to maintain at a constant level. 
The quantity of ether vapor de- 
livered is frequently insufficient 
to maintain anesthesia for adults. 
Leaks or mechanical defects may 
decrease the output of ether va- 
por even though the apparatus 
appears to function well. Vapor- 
ization varies as the temperature 
of ether changes. 

3. The catheter may become 
plugged with blood or mucus. 

For children over 6 years of 
age and for adults, a more satis- 
factory method is the intratrach- 
eal (orotracheal or nasotracheal) 
technic. This method reduces 
the risk to the patient and im- 
proves the working conditions. 
The airway is under control, and 
the danger of aspiration of blood 
is negligible. This technic facili- 
tates the aspiration of blood and 
mucus from the respiratory tract 
in the event that the patient is 
“very wet” and prevents or re- 
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lieves laryngospasm. For the re- 
pair of harelip, the tube should 
be placed in the center of the 
mouth without traction in order to 
prevent distortion of the mouth; 
for greater ease the nasotracheal 
route should be used. It is desir- 
able that the patient regain his 
cough reflex early after the opera- 
tion is completed in the event 
of continued oozing of blood. One 
disadvantage of the intratracheal 
technic is that a deeper plane of 
anesthesia is necessary to depress 
the cough reflex. Another dis- 
advantage is the ever present 
danger of trauma to the pharynx 
or trachea with resultant pharyn- 
gitis or tracheitis. 

Operations on the nose (rhino- 
plasty, etc.).—-If a general anes- 
thetic is to be used for rhino- 
plasty, the method of choice is 
the orotracheal technic. This pro- 
cedure is frequently facilitated by 
thorough cocainization of the 
pharynx before anesthesia is in- 
duced, particularly if the anesthe- 
sia is to be maintained by pento- 
thal sodium given intravenously. 
Either cyclopropane or pentothal 
sodium produces a rapid induction 
of anesthesia. After insertion of 
the orotracheal tube, the pharynx 
should be carefully packed with 
wet gauze to prevent aspiration 
of blood and insure a tightly 
closed system. Maintenance of 
anesthesia with cyclopropane is 
considered preferable to the use 
of nitrous oxide and _ pentothal 
sodium, because the recovery time 
is shorter with the use of cyclo- 
propane. It is desirable that the 
patient react immediately at the 
completion of the operation so 
that a thorough treacheal toilet 
may be carried out through the 
intratracheal tube with a catheter 
and extubation done. Because 
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nasal packing and a_ pressure 
dressing are required, it is neces- 
sary that no obstruction exist in 
the mouth, hence the advantage 
of a quick recovery. 

Operations on the ear (oto- 
plasty).—Intratracheal anesthesia 
is not essential to this type of 
operation, and local anesthesia is 
to be preferred. However, if the 
patient demands to be put to 
sleep, intratracheal anesthesia fre- 
quently facilitates the procedure 
for both anesthetist and surgeon, 
particularly if the operation is 
bilateral and somewhat lengthy. 
The position of the head may in- 
terfere with the airway, and la- 
ryngospasm may be troublesome. 
If ether or cyclopropane adminis- 
tered by the intratracheal technic 
is not selected as the anesthetic, 
pentothal sodium given intraven- 
ously, supplemented with nitrous 
oxide and oxygen insufflation 
through an oral airway and local 
anesthesia with novocain, is often 
satisfactory. This method has 
several disadvantages: 

1. Laryngospasm is prone to 
occur during light pentothal sod- 
ium anesthesia because the laryn- 
geal and pharyngeal reflexes are 
not abolished. 

2. Anesthesia of the skin is 
poor unless supplemented with 
novocain, and the patient may 
move even when anesthesia is at 
plane 1 or 2. 

3. Large doses of pentothal 
sodium may be required to keep 
the patient from moving over a 
long period. 

4. When anesthesia is initi- 
ated with this technic, it is diffi- 
cult to change over to another 
agent after the operation has be- 
gun, and hence there is danger of 
overdosage and a prolonged re- 
covery period. 
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Operations on the eye (ptosis, 
etc.).—As a rule, this type of ope- 
ration can be performed with the 
use of pentothal sodium given in- 
travenously, supplemented with 
nitrous oxide and oxygen by in- 
sufflation. In some instances, for 
example, if the patient is extreme- 
ly obese, the intratracheal technic 
may be preferred. 

Fractures of the mandible (cir- 
cumferential wiring, or Roger- 
Anderson fixation).—This _pro- 
cedure calls for an operative field 
comprising the entire oral cavity, 
muscular relaxation of the jaw, 
and the privilege of moving the 
head at will and making traction 
on the mandible. The technic of 
Rovenstine and Hershey has been 
used satisfactorily in over 350 
cases: After preliminary cocain- 
ization of the pharynx, blind na- 
sotracheal intubation is performed 
on the conscious patient; then 
anesthesia is quickly induced with 
pentothal sodium supplemented 
with cyclopropane. Direct laryn- 
goscopy is undesirable for the 
patient with a fractured mandible 
because of possibility of manipu- 
lation of the bony fragments. 

A unilateral or bilateral mandi- 
bular nerve block may be used in 
selected cases, although most pa- 
tients experience some discom- 
fort. 

Aspiration of vomitus and suf- 
focation resulting from postope- 
rative vomiting, even after the 
return of pharyngeal reflexes, are 
real hazards. A properly instruct- 
ed nurse should remain with the 
patient so that the wires or rubber 
bands may be loosened in those 
instances in which the jaws are 
wired together. 

Mandibular resections (prog- 
nathism and ankylosis).—These 
cases may be handled as are cases 
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of fractured mandible, although 
it is preferable to have the patient 
unconscious for intubation. Man- 
dibular resections are time con- 
suming and are often attended by 
considerable blood loss. Fluid re- 
placement with glucose solution 
or whole blood is usually indi- 
cated. 

Reconstructive maxillofacial op- 
erations.—The anesthetic prob- 
lems peculiar to oral and facial 
operations have received consid- 
erable attention recently because 
of the tremendous increase in 
reconstructive operations as a re- 
sult of war injuries. Thornton and 
Rowbotham’ reported a series of 
-ases in which the patients were 
treated in the acute stage of their 
injuries, while Papper and Rov- 
enstine® discussed the manage- 
ment of anesthesia for the repair 
of maxillofacial injuries in the 
late stage. 

Regional anesthesia is usually 
inadequate for prolonged recon- 
structive surgery. For injuries 
less than twenty-four hours old, 
the most satisfactory method of 
anesthesia consists of cocainiza- 
tion, induction with pentothal so- 
dium, insertion of a nasotracheal 
airway, and maintenance with 
ether or cyclopropane or pento- 
thal sodium with nitrous oxide 
and oxygen. In the presence of 
edema of the face and neck and 
intraoral bleeding, a preliminary 
tracheotomy is advisable to pro- 
vide an airway and for the ad- 
ministration of inhalation anes- 
thetics. Where there is no dan- 
ger of obstruction of the airway, 
regional anesthesia plus the ad- 

2. Thornton, H. L., and Rowbotham, S.: 
Anesthesia in maxillofacia] surgical unit with 
the British Liberation Army. Anesthesiology 
6:580-596, Nov. 1945, 

3. Papper, E. M., and Rovenstine, E. A.: 
Anesthetic management in reconstructive sur- 


gery of the mandible. Am. J. Orthodontics 
32 :433-438, July, 1946. 
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ministration of pentothal sodium 
intravenously and oxygen may 
prove satisfactory. 

Operations on the extremities 
(deformities, contractures, skin 
grafts)—When the surgeon is 
not operating in the region of the 
head and neck and is not en- 
croaching on the air passages, an- 
esthesia for plastic operations dif- 
fers little from that for other 
types of surgery. The face mask 
may be applied and any agent 
used unless otherwise contraindi- 
cated. 

Minor operations (removal of 
moles, scars, cysts, tumors, etc.). 
—Many minor operations may be 
performed with the patient under 
local, infiltration, or regional an- 
esthesia with the use of novocain, 
1 to 2 per cent, and adrenalin. 
The decision to use this type of 
anesthesia is usually reached by 
the patient and the surgeon. 
There is no need for a patient to 
undergo a general anesthetic 
when the operation can be per- 
formed painlessly and successful- 
ly under local anesthesia. Anes- 
thetic accidents and fatalities have 
been known to occur even when 
the operation has been very mi- 
nor. 

COMPLICATIONS 


Anesthetic complications vary 
with the experience of the anes- 
thetist, the co-operation between 
the surgeon and the anesthetist, 
and the co-operation among the 
members of the surgical team as 
a whole. Complications due to 
faulty equipment are inexcusable. 
Some of the complications may 
be due to the following factors: 

1. Abnormal mucus secretion. 

2. Oversedation resulting in respira- 
tory depression. 

3. Obstruction of airway with asphyx- 
ia from mucus or blood, overdosage of 
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anesthetic, laryngospasm, kinking of intra- 
tracheal tube, mucus in the intratracheal 
tube, aspiration of vomitus. 


4. Circulatory shock from hemorrhage 
or trauma. 


5. Emergent delirium or excitement. 
This may be controlled by the slow intra- 
venous injection of morphine or apomor- 
phine, 1 to 2 mg. in 10 cc. of saline. 


6. Cocaine reaction with convulsions 
may be controlled by injection of pento- 
thal sodium intravenously and artificial res- 
piration with an adequate airway. 

7. Nausea and vomiting may be ex- 
cessive. It is more likely to follow a stormy 
anesthesia or to be present when sensitiv- 
ity to morphine exists. Gentle handling 
and avoidance of sudden changes in posi- 
tion are recommended. 

The anesthetist should accom- 
pany the patient to his room and 
remain with him until his condi- 
tion is considered satisfactory. A 
nurse or intern should remain 
with the patient until he is re- 
acting and should be familiar 
with the dangers of obstruction 
from emesis or blood or laryngo- 
spasm. The nurse should watch 
vital signs, respiratory exchange, 
pulse, and blood pressure and 
should notify the intern of any 
untoward change. 


SUMMARY 


The management of anesthesia 
for plastic surgery has been dis- 
cussed with emphasis on the vari- 
ous types of surgery and the 
multiplicity of anesthetic agents 
and technics available. Since all 
of the problems of anesthesia are 
by no means solved, the lack of 
a fixed routine adds not only to 
the safety of the patient in that 
each case should be managed in- 
dividually but also to the interest 
for the anesthetist in striving for 
improved methods. 

"should like to acknowledge my_ gratitude 


for the very capable assistance of Dr. Kath- 


erine Byers without whom I could not have 


prepared this article. 
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FLUID BALANCE 


Edgar J. Poth, M.D., Ph.D.* 
Galveston, Tex. 


When an individual is in fluid 
balance, the intake and the out- 
put of fluids are equal, and a so- 
called “steady state” exists. It is 
required not only that the water 
exchange be balanced but also 
that the salts, or electrolytes, be 
in a similar state. 

For the purpose of orientation, 
let us first consider the average 
distribution of fluids among the 
large compartments of the body 
and the concentration of these 
fluids in milliequivalents. The 
milliequivalent is defined in table 
1. The reason this unit is used is 
that it permits direct comparison 
of the various chemical sub- 
stances as illustrated in figure 1, 
which gives the concentration of 
the various ionic constituents of 
plasma, interstitial fluid, and in- 
tracellular fluid. Figure 2 gives 
the volume distribution, the flow, 
and the apparent equilibriums, 
or “steady states,” encountered. 
These data are further amplified 
by the schematic representation 
of both normal and abnormal 
shifts and losses of electrolytes 
and water by the body (fig. 3). 
This figure indicates the type of 
fluids lost by fistulas or aspi- 
ration tubes lying at different lev- 
els in the gastrointestinal tract. 
Examination of the electrolyte 
composition of secretions at vari- 
ous levels of the gastrointestinal 
~ Read _ before the Annual Meeting of the 
Texas Association of Nurse Anesthetists, Gal- 
veston, April 21, 1949. 


*From the Surgical Research Laboratory, 
University of Texas, Medical Branch. 


tract indicates the possible ab- 
normalities that might develop 
from excessive fluid losses, that 
is, alkalosis resulting from exces- 
sive loss from the stomach as 
compared with acidosis resulting 
from severe diarrhea, as is evident 
from the data presented in figure 


4. 


DISTURBANCES OF FLUID AND 
ELECTROLYTE BALANCE 


All alterations of fluid balance 
may be classified essentially as (1) 
primarily of water, (2) primarily 
of salt, and (3) combined water 
and salt disturbances. These dis- 
proportions are listed in table 2 
and represented schematically in 
figure 5. The mechanisms by 
which these aberrations occur 
will not be enumerated. 


SIGNS AND SYMPTOMS OF 
DEHYDRATION 


The more rapidly dehydration 
occurs, the more acute will be 
the signs and symptoms, The re- 
actions are less severe in a young 
healthy adult than in an older 
person in poor physical condition. 
Likewise, the manner of develop- 
ment of dehydration alters the 
response. When depletion is due 
to water restriction with little 
salt loss, there are extreme thirst, 
dryness of the mouth, and oligu- 
ria with high specific gravity of 
the urine if kidney function is 
normal. Later there are disorien- 
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Fig. 1—This diagram shows the approximate concentration of the principal constit- 
uents of the three fluid compartments of the body. These concentrations are given in 
milliequivalents; the sums of the cations and anions are given in the right and left hand 
columns respectively. Obviously, these two columns must be equal in a chemically balanced 
solution. 
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TABLE 1.—EQUIVALENTS AND MILLIEQUIVALENTS 








An equivalent (Eq.) is the weight of ionic group divided by the valence. 


A milliequivalent (mEq.) is one thousandth of an equivalent. 


NaCl—Nat+Cl ~ 


1 Eg. of Na* = 23 Gm. (23 is the atomic weight of Na) 
1 mEq. of Na+ = 23 Gm., or 23 mg. 

1,000 

Likewise: 
1 mEq. of Cl” = 35.5 Gm., or 35.5 mg. 


1,000 


MgSO.—Mg *+* + SOs 


1 Eq. of Mg + * 24, or 12 Gm. 


2 


1 Eq. of SO. ~ 
2 2 


= 32-+(4 X 16) = 96 = 48 Gm. 





tation, hallucination, coma, and a 
slow increase in nonprotein ni- 
trogen of blood. Dehydration due 
to electrolyte loss primarily re- 
sults in circulatory collapse, be- 
cause there is an accompanying 
water deficit with shrinkage of 
the extracellular volume. Early 
there are apathy, weakness, som- 
nolence, anorexia, nausea, and 
blood pressure changes. With in- 
creased severity, low blood pres- 
sure and _ circulatory collapse 
result. The rectal temperature 
may be subnormal, the eyeballs 
are soft, the tongue and skin are 
dry and wrinkled, and the mus- 
cles are putty-like. The hemato- 
crit index and plasma _ protein 
levels increase, while the electro- 
lyte concentrations decrease. The 
nonprotein nitrogen is increased, 
and the urinary output is low. 


FLumi BALANCE DuRING 
ANESTHESIA 


If adequate water and electro- 
lytes, primarily sodium chloride, 


are supplied to an individual with 
normal renal function, the kid- 
neys will excrete selectively so 
as to maintain an essentially nor- 
mal fluid balance, even though 
an extra burden has been placed 
upon these organs. 

Unfortunately, however, renal 
function is frequently impaired 
by anesthesia for variable peri- 
ods, and this impairment will in- 
terfere with maintenance of the 
normal physiologic state by regu- 
lation of excretion of water and 
salt. There might have been an 
excessive loss of water through 
perspiration or vomiting. If the 
water is supplied in the form of 
a 0.9 per cent solution of sodi- 
um chloride given intravenously, 
there will result an excess of salt 
that cannot be excreted. Addi- 
tional water in the form of dex- 
trose solution is needed. 


As a safeguard, salt solutions 
should not be given immediately 
before, during, or for twenty-four 
to forty-eight hours after anes- 
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{e500 cc. 
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500 cc. H20 
(1000-2000 ce.) 


~~” SWEAT GLAND 
500 cc. (10,000 ec) 


0.2°0.4 Gm. NaCl 
(1-40 Gm.) 


500-1500 cc. H,0 
3-11 Gm. NaCl 


100 cc.H,0 (500-5000 cc.) 
0.2 Gm. NaCl (2-45 cm) 


Fig. 3—-Schematic representation of the intake and output of body fluids, both normal 
and abnormal. There are several sources of fluid loss that are frequently overlooked. 
For example, saliva (1,500 cc. daily) is usually swallowed and reabsorbed. In cases of 
esophageal obstruction this fluid is completely lost. The insensible losses are ordinarily 
approximately 1,500 cc. daily each in expired air and perspiration. 


thesia unless there has been an 
abnormally large electrolyte loss 
due to vomiting, gastrointestinal 
fistulas, or large draining wounds. 
In the event of loss from the gas- 
trointestinal tract, the loss should 
be replaced by the appropriate 
solution depending upon the elec- 
trolyte pattern of the fluids lost 
(table 3). Ordinarily, volume for 
volume replacement may be prac- 
ticed using equal parts of 0.9 per 
cent sodium chloride solution, 
Ringer’s solution, or lactated 
Ringer’s solution and 10 per cent 
glucose in water. 


CoRRECTION OF SEVERE 
DEHYDRATION 


A water loss of 6 per cent of the 
body weight results in severe de- 


hydration, Correction of this def- 
icit during twenty-four hours for 
a person weighing 70 kg. would 
require: 


Water for vaporization 1,500 cc. 
10% glucose in water 

Water for urine 1,500 cc. 
10% glucose in water 

Electrolyte for dehydration 4,200 cc. 


Equal parts of 10 per cent glu- 
cose in water and 0.9 per cent 
salt solution. Ringer’s solution 
or lactated Ringer’s solution as 
indicated. 


Tora 7,200 cc. 
If there has been vomiting with 
loss of acid and development of 
severe alkalosis, hydrochloric acid 
should be given in 0.9 per cent 
sodium chloride solution. The 
quantity of 36 per cent hydro- 
chloric acid required is calculated 
as follows: 
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Cc. of 36% HCl = 
(vol. % CO:—70) X 0.028 X wt. kg. 

For example, if the carbon di- 
oxide-combining power is 90 vol- 
umes per cent, a 70 kg. individual 
would require (90 —70) 0.028 x 
70 = 39.2 cc. of 36 per cent hydro- 
chloric acid. 

The quantity of the concen- 
trated acid in the solution to be 
injected should not exceed 5 cc. 
per 100 cc. of 0.9 per cent sodium 
chloride, Therefore, the 39.2 ce. 
of hydrochloric acid should be 
diluted to 800 cc. with isotonic 
salt solution. This solution should 
be given slowly by vein, and 
the injection discontinued should 
dyspnea appear. If the neces- 
sary laboratory data are not avail- 
able, M/100 hydrochloric acid 
may be injected slowly until car- 
popedal spasm and hyperpnea are 
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relieved. Ammonium chloride so- 
lution, 0.9 per cent, may be sub- 
stituted for the M/100 hydro- 
chloric acid. 


If the dehydration is due to a 
lower bowel fistula or severe diar- 
rhea, acidosis may supervene. The 
acidosis is corrected by the ad- 
ministration of sodium bicarbon- 
ate or sodium lactate. Sodium 
lactate should not be used when 
there is liver damage, because the 
lactate radical is metabolized by 
the liver. When the lactate ion 
is destroyed, it is replaced by the 
bicarbonate ion, which in turn 
reduces the acidosis. The quan- 
tity of sodium bicarbonate or lac- 
tate required may be calculated 
as follows: 


mM (60 — vol. % CO: content) 
xX 0.7 X wt. kg. = 2.24 


ELECTROLYTE COMPOSITION OF GASTRO-INTESTINAL SECRETIONS 
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Fig. 4——Representation of the relative equivalent composition of the various secre- 


tions into the gastrointestinal tract. 
of plasma. 


The sodium ion concentration is approximately that 
Loss of these digestive fluids through vomiting, aspiration, fistulas, or severe 


diarrhea will result in loss of the respective electrolytes in these proportions. 
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TABLE 2.—CLINICAL DISORDERS OF FLUID AND ELECTROLYTE BALANCE (EXTRACELLULAR) 








WatTER DISTURBANCE 


1. Acute water deficit Reduced extracellular Increased extra- 
volume (concentration normal) cellular volume 
(concentration normal) 


2. Chronic water deficit Reduced extracellular Increased salt with 
volume (concentration increased) water loss (concentration 
increased ) 
3. Absolute water excess Loss of salt (concentration ~* Regional fluid shift 
decreased ) and collection 


Alkalosis or acidosis super- 
imposed on any of the above 


DISTURBANCES Of Fwio ANO ELECTROLYTE BALANCE 
(Exctracellular Compartment) 


Se C4 





ae 
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normal 
Reduced volume: Salt 
above normal 
Volume above normal 
increased 


Sa 


lt concentration 


Normal Volume and 

Salt concentration 
Reduced volume: 
Salt concentration 
concentration wcreasd 
Reduced volume: Satt 
concentration decreased 
Increased volume: Salt 
concentration normal 
Volume below normal 
Salt concentration 

Volume above normal 
Salt concentration 

decreased 


Fig. 5——The columns represent total water and total salt in the body fluids. The 
height of the water column indicates the volume of the extracellular compartment. Com- 
parison of this column will suggest the relative concentration of fluid in the compartment. 
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In the absence of data needed 
for the foregoing calculation, M 
— NaHCoOs plus an equal vol- 
ume of 5 per cent glucose may be 
given intravenously until the hy- 
perpnea and dyspnea are relieved. 


POTASSIUM 


Recent studies indicate that 
potassium is lost in excessive 
amounts after trauma as well as 
during diarrhea. It has been esti- 
mated that 50 mEq. daily may 
be given safely to an adult with 
much benefit. It must be given 
slowly. Renal failure and acute 
dehydration contraindicate its 
use. 


SUMMARY 


The proper control of fluid bal- 
ance is of the greatest importance 
during anesthesia and in the im- 
mediate postanesthetic period. 
The fluid balance is frequently 
deranged and may assume one of 
several patterns, which require 
accurate diagnosis to assure cor- 
rect treatment. Both clinical eval- 
uation and laboratory observa- 
tions should be utilized in the 
proper diagnosis and handling of 
these conditions. 


Fluids for intravenous admin- 
istration should be given suffi- 
ciently slowly so as not to over- 
load the cardiovascular apparatus. 
These precautions become even 
more important in debilitated and 
elderly individuals. It is much 
better to maintain the patient on 
the “dry side” than to overload 
the circulation and tissues with 
water and electrolytes. 
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INACTIVE 
MEMBERS 


Inactive Members who have not 
already submitted an inactive ap- 
plication for the 1950 fiscal year 
should send a request for the new 
application form to the A.A.N.A. 
Executive Office, 22 E. Division 
St., Chicago 10, Ill. 


Annual reapplication will no 
longer be required. If a member 
wishing inactive status has re- 
ceived an application for this year, 
it will be satisfactory. However, 
such member wishing to continue 
inactive status after September 
1950 will be required to submit a 
new application. 
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Send Money Order to 


AMERICAN ASSOCIATION 
OF NURSE ANESTHETISTS 


22 East Division Street 
Chicago 10, Illinois 
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ANESTHESIA FOR THE AGED 


Samuel W. Windham, M.D.* 
Dothan, Ala. 


The problem of the care of the 
aged patient is becoming more 
and more important as the life 
span increases. By 1970, on the 
basis of census figures, 14 per 
cent of the population will be 65 
years of age or older, and by 1980 
we will have in this country 
approximately 22,000,000 people 
who will be 65 years of age or 
older. Surgery for this enlarg- 
ing group requires more special 
considerations than surgery for 
younger persons, and one of these 
special considerations is the prop- 
er choice of, preparation for, and 
the administration of the best 
anesthetic. I do not believe that 
too much stress should be placed 
on the chronologic age of the 
patient, for some persons dete- 
riorate much more rapidly than 
others. The physiologic age is 
much more important, and it is 
governed by both intrinsic and 
extrinsic factors. Congenital de- 
fects, specific toxins, and meta- 
bolic or neoplastic changes may 
result in premature physiologic 
old age, as can systemic disease; 
excessive smoking, eating, and 
the drinking of alcoholic bever- 
ages; and exposure to toxic in- 
dustrial agents. Therefore, every 
aged patient becomes a special 
problem and must be evaluated as 
such before the proper choice of 
preoperative preparation, anes- 


Read before the Southeastern Assembly of 
Nurse Anesthetists, Biloxi, Miss., April 28, 
1949, 

*Frasier-Ellis Hospital. 


thesia, and postoperative care 
can be made. 

The mortality rate in surgery of 
the aged has been reduced to such 
a favorable figure that no patient, 
regardless of age, should be de- 
nied surgery simply because of 
his chronologic age. Emergency 
operations in the aged still carry 
a high mortality rate, but if the 
principles discussed in this pre- 
sentation are followed, this figure 
can be favorably reduced. It is 
not my purpose to discuss the 
technical details of the admini- 
stration of anesthetics but to dis- 
cuss the preparation of the pa- 
tient for anesthesia, the choice 
of the anesthetic, and the care 
during the immediate postopera- 
tive period. 


PREOPERATIVE PREPARATION 


An elderly patient is usually 
accustomed to certain habits and 
surroundings, and changes in 
these are major factors to him. 
I therefore highly recommend 
that an elderly patient who is to 
have an elective operation should 
be hospitalized forty-eight to sev- 
enty-two hours prior to the time 
he is to have the operation. Dur- 
ing this period he can become 
accustomed to his new surround- 
ings and come to respect the 
professional staff of the institu- 
tion in which he is hospitalized. 
I do not think that he should be 
too strictly disciplined, nor should 
radical changes be made in his 
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normal habits. During this ob- 
servation period he should be 
encouraged to believe that the 
operation will be successful and 
that he not only will survive the 
operation but will have a rela- 
tively uneventful postoperative 
recovery. During this period he 
should have a complete physical 
examination with special refer- 
ence to cardiac, respiratory, and 
kidney reserves. Routine labor- 
atory work, including blood stud- 
ies and urinalysis, should be 
done, for many of these patients 
will be found to have diabetes 
mellitus, anemia, or other chronic 
diseases. According to a reported 
large series of surgical operations 
in the aged, approximately 25 per 
cent of the patients will be ope- 
rated on because of malignant 
disease. It is now well known 
that routine blood studies do not 
indicate the exact condition of 
the blood, especially of patients 
with malignant disease. It is 
therefore important to make blood 
volume and hematocrit studies in 
order that the blood can be made 
essentially normal before the ope- 
ration. In addition to mental re- 
laxation, physical rest should be 
encouraged. I think that it is 
important that the patient’s men- 
tal attitude toward the operation 
be improved, for an elderly pa- 
tient easily loses his appetite and 
decreases his fluid intake if men- 
tally depressed. Foods and fluids 
should be forced during the pre- 
operative period providing there 
are no contraindications. Specific 
stress should be placed on the 
protein intake, and all such pa- 
tients should receive concentrat- 
ed vitamin supplements, especial- 
ly vitamin B complex. 
Preoperative medication for the 
aged patient is extremely im- 
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portant. It should be remem- 
bered that barbiturates are poor- 
ly tolerated and produce ex- 
cessive depression. The _ phil- 
osophy of life of the elderly per- 
son is different from that of the 
young or middle aged person. He 
is much less apprehensive. For 
this reason, barbiturate sedation 
is rarely necessary and should be 
omitted. The effects of morphine 
on these patients are unpredict- 
able. It frequently produces de- 
pression out of proportion to the 
expected effect. It may produce 
hypotension and alterations in 
respiration manifested by either 
Cheyne-Stokes respiration or sig- 
nificant decreases in rate and 
depth of breathing. With a de- 
crease in blood pressure and res- 
piratory changes, anoxia occurs, 
and psychic changes that may 
progress to coma may occur. As 
is true of the barbiturates, it is 
well, when possible, to avoid us- 
ing morphine in the preoperative 
medication for these patients. The 
belladonna drugs, including atro- 
pine and scopolamine hydrochlor- 
ide, tend to decrease the depress- 
ing effect of morphine and the 
barbiturates and should be used 
when either of these drugs is 
used. In addition, the belladonna 
drugs inhibit secretions and, in 
so doing, tend to prevent aspira- 
tion phenomena. I consider dem- 
erol the most satisfactory pre- 
operative drug for these patients 
because of its bronchodilating 
effect and the smaller amount of 
mental depression associated with 
its use. I prefer to give no preop- 
erative medication to an aged pa- 
tient, but if it is given, it should 
be used in the smallest possible 
doses compatible with the pain 
and apprehension of the patient. 
It is much better to supplement 
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the medication by intravenous 
administration on the operating 
table than to operate on a patient 
who is overly medicated. 

I strongly recommend that 
every elderly patient have gastric 
aspiration and gavage prior to 
operation. A recent fatality on 
the operating table occurred be- 
cause the patient had massive 
aspiration after vomiting on the 
table. Every aged patient should 
go to the operating table with an 
empty stomach. 


CHOICE OF ANESTHETIC 


The actual choice of the anes- 
thetic agent is extremely difficult. 
The type of anesthesia used 
should permit the patient to get 
out of bed at the earliest possible 
time. It should interfere as little 
as possible with the already fail- 
ing organism and contribute ev- 
erything possible to the patient’s 
comfort and peace of mind. In 
addition, anoxia is poorly tolerat- 
ed by the aged patient, and the 
anesthetic agent should produce 
a minimum of anoxia. Blood pres- 
sure changes should be mini- 
mized, for either marked eleva- 
tion or depression favors vascu- 
lar accidents and vascular throm- 
bosis. The aged patient also tol- 
erates shock poorly, and this fac- 
tor must be considered in choos- 
ing the type of anesthesia. There 
is no one agent that will meet 
these requirements. It should 
also be remembered that fifteen 
minutes of inhalation anesthesia 
in plane 3 is as detrimental as 
two hours of the same type of 
anesthesia in plane 1. 

I shall now briefly mention some 
of the factors in the choice of the 
individual anesthetic agents. The 
time-honored method of 


open 
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drop ether is losing favor. How- 
ever, it continues to be the most 
frequently used general anesthe- 
tic in this age group. I believe 
the reason is that the anesthe- 
tist realizes he faces a difficult 
situation, and if ether is given 
and complications arise, he can 
feel that he picked the best known 
and easiest administered agent. 
The occurrence of liver damage, 
acidosis, and postoperative vomit- 
ing after ether anesthesia is well 
known. All of these effects are 
poorly tolerated by the aged pa- 
tient. For this reason there are 
several anesthetic agents that are 
preferable to ether in any form 
in which it might be admini- 
stered. With the use of nitrous 
oxide, a low oxygen concentra- 
tion must be maintained to pro- 
duce anesthesia. Also the ability 
of nitrous oxide to produce relax- 
ation is poor. Without supple- 
mentary anesthesia, I consider it 
a poor choice. Ethylene, because 
of its explosive nature and its 
tendency to produce anoxia when 
used alone, is also a relatively 
poor anesthetic. I consider cy- 
clopropane the anesthetic gas of 
choice, although I realize that it 
must be used with caution in a 
patient with cardiac disease and 
know that it produces cardiac 
irregularities. Atropine in the 
preoperative medication decreas- 
es the arrhythmias produced by 
this anesthetic gas. Its great ad- 
vantages are the ease and speed 
of induction and the high oxygen 
concentration that may be used in 
its administration. This anesthe- 
tic gas in combination with cur- 
are is, to me, the _ preferred 
general anesthetic for elderly pa- 
tients. 

If general inhalation anesthesia 
is chosen, I prefer to have the 
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agent administered by the intra- 
tracheal method, because of the 
difficulty in fitting masks to the 
faces of these elderly persons, 
who, in most instances, are eden- 
tulous and have irregular facial 
contours. The intratracheal meth- 
od maintains an absolutely pat- 
ent airway, and the _ bronchial 
tree can be aspirated at any time 
during and immediately after the 
operation. It also produces trach- 
eal obstruction in relation to the 
esophagus and thereby prevents 
the aspiration of vomitus. I 
strongly recommend this method 
of administration. 

The effect of avertin is too de- 
pressing, and it is contraindicated 
in the patient with diminished 
cardiac reserve, liver disease, or 
chronic pulmonary disease and in 
the patient who is in or has re- 
cently been in shock. This agent 
has no place in my armamen- 
tarium of anesthetics for elderly 
patients. 

Local infiltration of novocain 
provides satisfactory anesthesia. 
However, there is a percentage 
of elderly patients who have defi- 
nite reactions to this agent. Con- 
sequently, every aged patient 
should receive a test dose before 
the agent is used for massive .in- 
filtration. Its successful admini- 
stration also depends on the tech- 
nical ability of the operator, and 
in most instances, because of lack 
of experience, the procedure is 
poorly performed. In general, ex- 
cept for minor procedures, local 
anesthesia is usually followed by 
unsatisfactory results. 

Pentothal sodium given intra- 
venously is gaining rapidly in 
favor and provides a satisfactory 
anesthesia. The induction is rap- 
id and pleasant, and there is no 
postoperative nausea or vomiting. 
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For shorter procedures in which 
relaxation is not expected or is 
produced by supplementary anes- 
thetic agents such as curare, pen- 
tothal sodium is an almost ideal 
anesthetic. It does produce res- 
piratory depression and is toxic 
in large doses, It should be ad- 
ministered in 2% per cent solu- 
tion, and the induction should be 
slow because of the respiratory 
depression produced by the anes- 
thetic solution. If it is given in 
large amounts, postoperative 
sleep is long and undesirable. I 
believe that when doses of over 2 
Gm. are necessary for elderly pa- 
tients, pentothal sodium should 
be discontinued and another agent 
used, the combined agents being 
supplemented with curare for re- 
laxation. It is very good when 
used in combination with 50 per 
cent nitrous oxide and 50 per 
cent oxygen. When these effects 
and limitations are realized, pen- 
tothal sodium provides an excel- 
lent anesthesia. 


I have had no experience with 
refrigeration anesthesia but rec- 
ognize the advantages as stated 
in the literature. 

Spinal anesthesia is the most 
frequently used single type of 
anesthesia. It is ideal for opera- 
tions on the lower extremities, 
lower abdomen, and prostate. In 
operations on the upper abdomen, 
it, in combination with other an- 
esthetic agents, is excellent. An 
attempt is always made to keep 
the level of anesthesia below the 
eighth dorsal vertebra, but even 
at this level fairly good relaxa- 
tion of the upper abdomen is 
obtained. Novocain is the least 
toxic of all spinal anesthetic 
agents and is used most fre- 
quently, with the knowledge that 
the duration of anesthesia will 
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be only forty-five to sixty min- 
utes. The usual dose for short 
operative procedures is 150 mg. 
Metycaine, pontocaine, and nu- 
percaine, in that order, produce 


anesthesia lasting up to three 
hours. The toxicity of the drug 


also increases as the length of 
the anesthesia increases. When 
prolonged anesthesia is desired, 
continuous spinal anesthesia, fol- 
lowing the Lemmon technic, is 
commonly used. This insures pro- 
longed anesthesia by frequent re- 
petition of small doses of the an- 
esthetic agent during the ope- 
rative procedure. It also makes 
possible the use of the less toxic 
anesthetic agent novocain. I con- 
sider this the anesthetic agent of 
choice for elderly patients, pro- 
viding, of course, there are no 
contraindications to its use. 

Because of the decrease in 
blood pressure that frequently ac- 
companies spinal anesthesia, eph- 
edrine or neosynephrin is always 
used in conjunction with the anes- 
thetic. Some of the newer agents 
have been tried, but none has 
been more satisfactory than the 
two named. The doses of these 
drugs are varied as necessary. I 
believe that it is very important 
that these agents be given intra- 
venously to an elderly patient who 
has hypotension secondary to spi- 
nal anesthesia, because the ab- 
sorption from the subcutaneous 
tissue is poor, and the effect of 
the drug is frequently not ob- 
tained until the blood pressure 
has returned to normal, and at 
that time a dangerously high 
blood pressure may be produced. 
Doses of 25 mg. ephedrine hydro- 
chloride given intravenously are 
satisfactory. 

There are certain contraindica- 
tions to spinal anesthesia. These 
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are: patients with diseases of the 
central nervous system, marked 
hypertension or nephritis in which 
a decrease in blood pressure might 
result in acute renal insufficien- 
cy; patients who have a pro- 
nounced decrease in blood pres- 
sure after the administration of 
the preoperative medication; and 
patients in or just recovering 
from shock. It is also used with 
caution in patients with severe 
anemia. 

Spinal anesthesia has not been 
used for thoracic procedures or 
any other procedure above the 
diaphragm. In upper abdominal 
surgery, when it is supplemented 
by small doses of pentothal sodi- 
um and enough curare to produce 
satisfactory relaxation and given 
in fractional doses as continuous 
spinal anesthesia, I consider it the 
nearest to ideal anesthesia for 
patients in this age group. 

Curare, in its purified form, is 
a valuable adjunct to any type 
of anesthesia. Its only toxic effect 
is respiratory paralysis, and, as 
long as the airway is patent and 
oxygen is available, there are ap- 
parently no serious ill effects. It 
is frequently used in conjunction 
with inhalation and intravenous 
anesthesia. 

The prevention and treatment 
of shock in these patients is ex- 
tremely important, as they do not 
tolerate it at all well. Fluids are 
always given intravenously. I 
firmly believe that there should 
be no such thing as postoperative 
transfusion. Transfusions should 
be given during the operation as 
the blood loss occurs. A word 
of warning as to the use of colloid 
solutions during operations: It 


is now well known that sodium 
chloride is poorly tolerated by 
surgical patients in the immediate 
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postoperative period. Therefore, 
it should not be given during or 
immediately after operation. Also 
a word of warning as to the quan- 
tity of fluid used: It is better that 
the patient stay relatively dry 
during at least the first seventy- 
two hours after operation. For 
this reason, large quantities of 
fluid given on the operating ta- 
ble may be definitely detrimental. 
Blood volume should be main- 
tained by blood transfusions and 
not by colloidal solutions, such 
as glucose in saline or glucose in 
water. 


POSTOPERATIVE CARE 


The immediate postoperative 
period for these patients is us- 
ually closely followed by the 
anesthetist and is extremely im- 
portant in determining the out- 
come of the surgical procedure. 
Anoxia should be prevented by 
the free use of oxygen. The air- 
way must be kept patent. To 
accomplish this, frequent aspira- 
tions or even bronchoscopy and 
aspiration may become necessary. 
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The patient should be encouraged 
to move about in bed and never 
maintain one position for any 
long period. Early ambulation, I 
believe, is a marked advance in 
the postoperative care of these 
patients. The fluid balance must be 
maintained; however, the choice 
of the type and quantity of fluids 
used should be made as suggest- 
ed previously. 


SUMMARY 


With a careful physical evalu- 
ation of the patient and preopera- 
tive preparation, the wise use of 
preoperative medication, and the 
proper choice and administration 
of the anesthetic agent, age is not 
too great a surgical hazard. Shock 
and anoxia must be prevented 
and the proper fluid balance main- 
tained. Through the proper care 
of the patient, the judicious use 
of the many anesthetic agents 
now available, and the perform- 
ance of meticulous surgery, the 
mortality rate in geriatric sur- 
gery should continue to decline. 
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HAZARDS OF COMBUSTIBLE ANESTHESIA 


Glenn Rowell, Engineer* 
Minneapolis 


The subject “Hazards of Com- 
bustible Anesthesia” can be dis- 
cussed rather freely now, as most 
surgeons recognize the value of 
accident prevention, even when 
applied to their field. Fortunate- 
ly, much of the opposition that 
existed ten years ago has disap- 
peared, and today even the manu- 
facturers of hospital equipment 
are constructing apparatus safe 
for use with gaseous anesthetics. 

Some ten years ago the Nation- 
al Fire Protection Association 
asked Dr. J. Warren Horton, pro- 
fessor of biological engineering, 
Massachusetts Institute of Tech- 
nology, to form a committee to 
prepare a national standard cov- 
ering the use of combustible an- 
esthetics. Dr. Horton selected to 
serve on the committee a num- 
ber of capable individuals, among 
them Dr. Carter of the American 
Medical Association, Dr. Mac- 
Eachern of the American College 
of Surgeons, Dr. E. A. Roven- 
stine, Dr. Morrill of the American 
Hospital Association, and several 
others. After several years of 
experiment and study, this com- 
mittee prepared a set of standards 
governing the construction of, 
the type of equipment best suit- 
ed for, and the necessary safe- 
guards for, the operating room 
in which combustible anesthetics 
might be used. Of the twelve 
men on the committee, only one 
failed to approve all of the new 
standards. Copies of those stand- 
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ards may be obtained from the 
National Fire Protection Associ- 
ation, 60 Batterymarch St., Bos- 
ton 10, Massachusetts, for twen- 
ty-five cents per copy. The text 
of this article is based on that 
publication and on evidence from 
the investigation and experiments 
made by this committee and 
others interested in this program. 

To the average person, the 
hospital is a haven where his ills 
will be cured, and he assumes 
that every safeguard is being pro- 
vided for his well-being while 
confined to bed in a more or less 
helpless state. That is as it 
should be, since a person re- 
quiring hospital treatment should 
not have his condition aggravated 
by other cares or worries. But 
as an indication of the magnitude 
of the job still to be done, no 
hospital in this area has as yet 
made use of all known safeguards. 

Fire records indicate that over 
the past decade fires in hospitals 
and sanatoriums have averaged 
more than one a day in this coun- 
try alone. It might be argued 
that the majority of these fires 
occur in old buildings of inferior 
construction and that very few 
are caused by combustible anes- 
thetics. That is true. The num- 
ber of fires of any size in modern 
fire-resistive hospitals is very 
small, and, as far as I have been 
able to determine, no serious fire 
loss has resulted from the com- 
bustion of gaseous anesthetics. 
Nevertheless, the modern hospi- 
tal contains an imposing array 
of hazardous materials that must 
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be used by persons well acquaint- 
ed with the safest known ways 
of using them if accidents are to 
be prevented. I contend, and I 
believe you will agree, that a hos- 
pital staff is responsible for the 
safety of the patients. 

The fact that explosions of gas- 
eous anesthetics do occur has 
become public knowledge. How- 
ever, very few outside the profes- 
sion fully appreciate the condi- 
tions that have existed, and in 
fact still do exist, in many hospi- 
tals. The danger of explosion of 
combustible gaseous anesthetics 
when mixed with air or with oxy- 
gen and nitrous oxide has been 
known since ether was first ad- 
ministered by inhalation. Yet 
there are still situations in which 
nothing has been done to lessen 
the danger. Also, all too often, 
members of operating room staffs 
labor under a false sense of se- 
curity, because some small pre- 
ventive measure has been taken. 
Anesthetics such as cyclopropane, 
ethylene, ethyl chloride, and ether 
cannot be used safely even though 
every known precaution is taken. 
All we can do is to lessen the 
likelihood of occurrence of an ex- 
plosion by making use of as many 
safeguards as is possible and 
practicable. 

The majority of explosions are 
caused by the discharge of static 
electricity, the use of the cautery, 
and the use of improper electrical 
equipment, Static electricity is 
without question the principal 
cause and also the most difficult 
to control. We know we can 
prevent the formation of static 
electricity by raising the humid- 
ity within a room to 60 per cent. 
That is not too difficult during 
the winter months, but during 
warm weather a room with a 
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relative humidity of 60 per cent 
would be unbearable unless it 
could be artificially cooled, and 
that is impracticable for most 
hospitals owing to the expense 
involved. Hence we must do the 
next best thing and eliminate in- 
sofar as possible the generators 
of static electricity. 

Possibly you have heard per- 
sons scoff at the very idea that 
static is generated during warm 
weather. While I will agree that 
it is more difficult than during 
cold weather, it is far from the im- 
possible as experience has proved 
on many occasions After a com- 
paratively recent accident, a sling 
test indicated the relative humid- 
ity in the room was only 30 per 
cent even though it was raining 
outside and had been for several 
hours preceding the ignition of 
the gases. Experiments indicate 
that, when the relative humidity 
passes 45 per cent, it does become 
difficult to generate and condense 
sufficient static to form an ignit- 
ing spark, and that, when the hu- 
midity reaches 60 per cent, it is 
impossible. 


GENERATORS OF STATIC ELECTRICITY 


Static currents are generated in 
many ways. However, the princi- 
pal hazards are woolen blankets, 
nurses’ silk, nylon or rayon cloth- 
ing, old rubber tubing and re- 
breathing equipment, and the pa- 
tient’s hair. The hazard inherent 
in the use of woolen blankets is 
best eliminated by using only cot- 
ton blankets for treatment of 
shock. If for some reason wool 
blankets must be used, they can 
be made fairly safe by dampening 
them in a humidified warming 
cabinet or by sprinkling them 
before warming. However, such 
measures are questionable, and 
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the best procedure is immediately 
to replace all woolen blankets 
with cotton in any operating 
room where gases are used. There 
are plenty of other uses for wool- 
en blankets, so nothing need be 
wasted. If you have some doubt 
concerning the hazard of a wool- 
en blanket, you might try unfold- 
ing one in a dark room sometime. 
If the air in the room is compari- 
tively dry, you will be amazed at 
the electrical display. 

Nurses’ clothing presents a 
much more difficult problem, es- 
pecially since the nylon uniform 
has been made available. A nurse 
walking about becomes a static 
generator, and if she has insu- 
lated her body with garments 
made of nylon, silk, rayon, or any 
of the other new synthetic fab- 
rics, her body acts as an electrical 
condenser and stores up charges 
of static electricity in dangerous 
amounts. There are many instan- 
ces in which the instrument 
nurse, especially, provided the 
spark that caused the ignition of 
the gases. This hazard can be 
eliminated only if proper clothing 
and shoes are worn. All garments 
must be made of cotton or linen, 
and this includes the hose. Shoes 
should have conductive soles. 

The older type of anesthesia 
equipment employing ordinary 
rubber tubing is dangerous, but 
fortunately this hazard has been 
practically eliminated by the de- 
velopment of conductive rubber; 
machines equipped with conduc- 
tive rubber tubes will dissipate 
the static as fast as it is generat- 
ed. Tests conducted on the older 
type rubber tubes indicated that 
it was possible to build up charg- 
es of 3,900 volts, which is suffi- 
cient to throw a spark of about 
1/8 inch in length. Such a current 
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is generated by the friction of 
the patient’s breath against the in- 
ner surface of the tubing. There- 
fore it is worth while to make 
sure that all the anesthesia equip- 
ment is provided with conductive 
rubber tubing. If you must con- 
tinue to use nonconductive tub- 
ing, keep the face mask damp- 
ened. The rebreathing bag should 
never be jerked off; the anesthe- 
tist should have a firm grip on 
both the bag and the tubing to 
form an electrical path through 
his body for approximately a half 
minute. Care must also be exer- 
cised when the anesthetist re- 
moves the face mask to assure 
the same type of electrical path 
through his body as between the 
patient’s head and the mask. 


Hair when combed or stroked 
is also a good generator of static. 
Hence the patient’s hair must be 
covered. Many hospitals are now 
using a linen cloth applied turban 
fashion. Cases on record indicate 
that this type of accident occurs 
outside the operating room after 
anesthesia. Therefore the cover- 
ing for the hair should be left 
in place until the patient’s lungs 
have been cleared of the gases. 
The speed at which this will oc- 
cur depends entirely on the pa- 
tient; as yet, no definite interval 
has been established as far as I 
have been able to determine. 
There have been instances where 
an inflammable mixture has re- 
mained in the patient’s lungs for 
over half an hour. 


To provide for adequate dissi- 
pation of static, the conductive 
equipment within the operating 
room must be tied together, and 
the floor should have a conductive 


surface. Equipment and _ floor 
should be grounded _ through 
what is known as a high re- 
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sistance ground to lessen the 
likelihood of a _ spark’s jump- 
ing from one object to an- 
other. Doors leading to ope- 
rating rooms should be equipped 
with grounding plates so that 
anyone entering will give up 
whatever current he may be car- 
rying on his body. 

If the hospital is one of the 
fortunate few that can afford the 
installation of humidifying equip- 
ment to prevent the accumulation 
of static, an automatic means of 
control of such units is most es- 
sential to assure that the proper 
amount of moisture is present at 
all times while gaseous anesthe- 
tics are being used. Equipment 
that cannot be depended upon to 
maintain proper conditions might 
be more dangerous than none. 

Many of you are probably fa- 
miliar with the Horton intercoup- 
ler, used in many hospitals to 
prevent a difference in electrical 
potential among the patient, the 
anesthetist, the assisting nurse, 
the surgeon, and the table. A 
static current-indicating device 
known as the “Staticator” is now 
available for use. This device, 
produced by the W. E. Anderson 
Company of Kansas City, Mis- 
souri, furnishes immediate evi- 
dence of the presence of a charge 
of static electricity on any person 
or piece of equipment in its vicin- 
ity. 

OrHER Sources OF IGNITION 

In addition to static as a possi- 
ble source of ignition, there are a 
number of other possible causes, 
such as the cautery, roentgen ray 
machine, film viewer, electrical 
equipment and switches, steriliz- 
ers, and smoking. 

The cautery cannot safely be 
used on any patient under gas- 
eous anesthesia. However, its use 
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may be justified in some instances 
when the possibility of infection 
is of greater hazard to the pa- 
tient’s life than the chance of an 
explosion within the lungs. As 
an example, I have been told 
that its use may be justified dur- 
ing removal of a lung. The use 
of surgical diathermy or roent- 
genography must be placed in the 
same class as the cautery. How- 
ever, the need for either cannot be 
justified as easily as the need for 
the cautery, as they should be 
used preceding anesthesia. 

The film viewer, electric clock, 
and all other equipment, if not al- 
ready of the type suitable for use 
in a hazardous atmosphere, should 
be replaced with equipment that 
is. There are today a number of 
manufacturers producing hospital 
equipment of the proper type. 
It may be readily identified by 
the label of the Underwriters’ 
Laboratories, which carries the 
following wording, “Approved for 
use in a Class 1, Group C atmos- 
phere.” 

I am frequently asked about 
the use of the mercury tube 
switch for the control of the lights 
and other equipment. Many per- 
sons believe such a switch is safe 
to use. The switch actually has 
only one advantage over other 
switches, and that is that the snap 
has been eliminated making it 
noiseless. 

Some believe that equipment 
located any appreciable distance 
above the floor is safe, since the 
gases used are all heavier than air 
and therefore will not enter the 
surgical lamp housing or other 
electrical equipment. However, 
experience has not justified this 
belief. These gases are only 
slightly heavier than air, and a 
person moving about will cause 
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them to bounce as a balloon filled 
with ordinary air will bounce. As 
a result there are instances in 
which the ignition has been caused 
by ordinary surgical lamps, elec- 
tric clocks, and even ceiling light- 
ing fixtures. Therefore, the pres- 
ent National Standards require all 
electrical equipment to be of the 
explosion-proof type unless the 
room is provided with an inde- 
pendent ventilating system that 
will assure at least twelve air 
changes per hour. If such a sys- 
tem is installed, the likelihood 
that free gases will form any- 
where in the room is poor. Con- 
sequently, they cannot be bounced 
around, and hence the Standards 
state that under such conditions 
electrical equipment located 7 feet 
or more above the floor need not 
be of any special type. As yet 
there are no hospitals in this 
area that have such a ventilating 
system. 

Today there are available com- 
plete lines of safe switches, recep- 
tacles, surgical lamps (produced 
by at least four different manu- 
facturers), clocks, film viewers, 
and many motor-driven types of 
appliances. Thus for the hospital 
that wants a safe electrical in- 
stallation, proper equipment is 
available. 

Standards define the area that 
must be considered hazardous as 
any room in which the gases are 
stored or used and also that area 
extending for a horizontal dis- 
tance of 10 feet and to a height of 
7 feet above the floor outside of 
any door opening into such a 
room. 

Of the gases used for anesthe- 
sia, cyclopropane is by far the 
most dangerous, as it is a ring 
compound and is therefore very 
unstable. When mixed with oxy- 
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gen, as it must be, it becomes 
so unstable that two atmospheres 
of pressure will cause the mixture 
to explode. I mention this because 
of the long-established practice 
of exerting pressure on the re- 
breathing bag to sustain life 
should the respiration of the pa- 
tient falter or stop. Such pressure 
exerted by either the hands or the 
knees can cause the mixture with- 
in the bag to explode. While the 
other gases are much more stable, 
they are not considered as suit- 
able by many surgeons; hence the 
use of cyclopropane is constantly 
increasing. 


STORAGE OF GASES 


Most hospitals do not have 
proper storage facilities, and all 
too often some closet near the 
operating room is used for the 
storage of all the gases used. Both 
empty and full cylinders must be 
treated with the utmost caution. 
Neither oxygen nor nitrous oxide 
should ever be stored in the’ same 
cabinet or room with any of the 
hydrocarbons. The room or cab- 
inet used must be of incombus- 
tible construction and be vented to 
the outdoors. Oxygen and nitrous 
oxide may be stored in any por- 
tion of the building, but the other 
gases are preferably kept outside 
the building unless the cylinders 
are attached to the machines. 
Some hospitals have provided a 
metal cabinet on a lower roof lev- 
el; others have placed a vented 
cabinet on brackets accessible 
through a window. Such precau- 
tions are necessary because of the 
possibility of a defective valve 
or fitting. The most serious ex- 
plosion on record occurred at the 
Bellevue Hospital in New York 
and was caused by cyclopropane 
gas escaping from an empty cyl- 
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inder after the cylinder had been 
removed from the machine. In 
that instance the cylinder was 
placed beside an open window in 
a small storage room. The gas 
flowed out the window down the 
light well and into an open win- 
dow at the bottom of the well. 


OTHER HAZARDS 


Safeguarding the use and stor- 
age of gases is not all that must 
be done, as -in many hospitals 
there are other conditions that 
also must be corrected. Often 
the surgeons’ dressing room com- 
municates with the operating 
rooms, whereas there should be 
at least 10 feet of corridor be- 
tween hazardous areas and any 
room in which smoking is per- 
mitted. Many persons have the 
erroneous idea that their sense 
of smell will warn them of dan- 
gerous conditions. This is not 
true, as persons fortunate enough 
to survive various types of gas 
explosions seldom admit they 
were aware that the gas was pres- 
ent prior to the flash. 

Then there are surgeons who 
prefer to use head lamps. Some- 
time ago I visited a hospital in 
which the operating rooms were 
equipped with explosion-proof 
electrical receptacles, yet one of 
the staff surgeons had tapped 
dime-store cord into a heavy rub- 
ber cord attached by a proper 
plug so that he could use his head 
lamp. Head lamps using other 
than flashlight batteries as a cur- 
rent source must never be used, 
as they are not safe. Further- 
more, their use is an admission 
of the need for better illumina- 
tion, which might safely be had 
through the use of one of the four 
different types of approved surgi- 
cal lamps available. 
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Matches and smoking materials 
must be removed from the room 
of any patient undergoing gas- 
eous anesthesia. 

Baby incubators, in which ordi- 
nary lamp bulbs supply the heat, 
are used in many hospitals, but 
to have one in the delivery room 
while some gas other than nitrous 
oxide is being used is unwise, as 
the temperature of the glass lamp 
bulbs is likely to be above the 
ignition temperature of the gas. 
Incubators of this type are most 
dangerous, even though no ex- 
plosive gas is present, because 
lint from the bedding can gather 
on the heating bulbs. Then, to 
make matters even more serious, 
it is not uncommon to find oxy- 
gen being piped into an incubator 
whenever the tiny occupant re- 
quires it. Free oxygen with char- 
ring lint or with the grease or 
oil that might be present does not 
present a pretty picture. 


SUMMARY 


I trust that no reader believes 
that there is no need to evaluate 
the conditions within his hospital. 
Quite often I have been told that 
the frequency of anesthetic ex- 
plosions is not more than one in 
fifty thousand. That may be true 
in some medical centers, but I 
know of many instances where 
it is quite different. Frankly, a 
survey of a great number of hos- 
pitals reveals many conditions 
that need not exist. Those of us 
who have been active in the work 
of prevention appreciate the fact 
that surgery is usually under- 
taken only when other methods 
are useless, and that every phase 
of each operation entails a certain 
amount of chance, but that is no 
excuse for anyone to take unnec- 
essary chances. 
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ADEQUATE RESPIRATORY EXCHANGE 


Harold L. Harris, M.D.,* 
Evanston, III. 


The introduction into clinical 
anesthesia of pentothal sodium 
and cyclopropane has greatly fa- 
cilitated the induction of general 
anesthesia by the anesthetist. The 
surgeon is grateful for the speedy 
and profound muscular relaxation 
produced by d-tubocurarine. 

Seevers and Waters,’ when con- 
sidering the desiderata of an ideal 
general anesthetic agent, found 
that the patient would prefer one 
that is rapid in action, with free- 
dom from unpleasant odors and 
irritation, and with a recovery 
period free from discomfort. The 
surgeon would like an agent 
that is nonexplosive, that pro- 
duces complete muscular relaxa- 
tion, and that does not cause 
excess bleeding. The anesthetist 
would like an agent with a wide 
margin of safety and sufficiently 
rapid action to allow moment-to- 
moment control of the depth of 
anesthesia, and one that produces 
no functional or organic damage 
to the patient. 

The ideal anesthetic agent is 
yet to be manufactured. Each of 
the various anesthetics in com- 
mon use today possesses one or 
more of the qualities listed but 
lacks one or more of the others. 
The rapid induction of surgical 
anesthesia with pentothal sodium 
or cyclopropane is a relief to both 
patient and anesthetist. The ease 
~ Read before the Tri-State Assembly of Nurse 
Anesthetists, Chicago, May 3, 1949. 

*Director of Anesthesia, St. Francis Hospital. 

1. Seevers, M. H., and Waters, R. M.: 


Pharmacology of anesthetic gases. Physiol. Rev. 
18: 447-479, 1938. 


with which the level of anesthesia 
may be altered, either lightened 
or deepened, is gratifying to the 
anesthetist, The rapid recovery of 
consciousness after the proper 
use of these agents is appreciated 
by patient, anesthetist, family, 
and nursing personnel. Many of 
the surgeon’s disappointments 
with the degree of muscular re- 
laxation offered have passed with 
the introduction of an adequate 
amount of d-tubocurarine into the 
patient’s vein. 

Thus, some of the problems of 
anesthetists have been solved by 
the introduction of not one per- 
fect agent but of several agents, 
each possessing some of the de- 
sirable properties. These drugs 
may be used in combination to 
take advantage of the most de- 
sirable actions of each. 

It is the purpose of this article 
to discuss one of the undesirable 
side effects held in common by 
the newer drugs in common 
usage: pentothal sodium, cyclo- 
propane, and d-tubocurarine. The 
common disadvantage is that 
each is capable, by itself, of pro- 
ducing respiratory arrest. None 
is ever stimulating to respiration, 
and respiratory minute volume is 
always diminished whenever one 
of them is used. 

One may consider respiratory 
exchange to be adequate when 
sufficient oxygen is brought to 
the pulmonary alveoli to maintain 
the arterial blood oxygenation at 
normal levels, and when the car- 
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bon dioxide tension of the venous 
blood is kept within its physio- 
logic range. 

The supply of oxygen and the 
elimination of carbon dioxide are 
carried on simultaneously by the 
same body function—respiration. 
Depression of pulmonary func- 
tion may result in the harmful 
change of either anoxia or carbon 
dioxide accumulation, or both. 

“Anoxia not only stops the ma- 
chine, but wrecks the machinery.” 
(Haldane) Even mild degrees of 
oxygen deficiency may cause fail- 
ure of a heart in which the cor- 
onary arteries are narrowed and 
the blood supply to the myocard- 
ium is poor. Poor oxygenation of 
the tissues can further aggravate 
capillary dilatation due to the 
anesthesia, trauma, and surgical 
disease and set the stage for the 
irreversible changes of shock. 
Many of the delirium states seen 
in the immediate postoperative 
period can be traced to inade- 
quate oxygen supply to the brain. 

Carbon dioxide accumulation 
will lead to the production of 
respiratory acidosis. This may 
manifest itself in various ways. 
The cardiac arrhythmias encoun- 
tered may, on occasion, be due, 
not to the anesthetic agent, but 
to the effects of carbon dioxide 
on the conduction mechanism of 
the heart. Even small excesses 
of carbon dioxide may cause the 
patient to hyperventilate, with 
subsequent exhaustion of a child, 
or create an elevation of blood 
pressure that a tired myocardium 
cannot support. This additional 
burden of work may cause the 
heart to fail. Dripps and Comroe? 
demonstrated that the sudden de- 

2. Dripps, R. D.: The immediate decrease 
in blood pressure seen at the conclusion of 


cyclopropane anesthesia: “‘cyclopropane shock.” 
Anesthesiology 8: 15-35, Jan. 1947. 
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crease in blood pressure some- 
times seen after cyclopropane an- 
esthesia is not due to the effects 
of the drug per se but to the sud- 
den lowering of the blood carbon 
dioxide tension after the recovery 
from anesthesia. Cassels et al*® 
showed that carbon dioxide ac- 
cumulation can, by itself, create 
the convulsions sometimes seen 
with general anesthesia. Inade- 
quate muscular relaxation may at 
times be due to muscles that are 
spastic from oxygen deficiency 
and carbon dioxide excess. 

Knowledge of the harmful ef- 
fects of diminished respiratory 
exchange leads us to a considera- 
tion of how we may best serve 
our patients. The healthy young 
adult will tolerate mild insuffi- 
ciency of oxygen and moderate 
accumulation of carbon dioxide 
for the duration of most operative 
procedures and suffer little from 
it. However, a child with fever 
has great oxygen requirements, 
and his production of carbon di- 
oxide is also increased. The thy- 
rotoxic patient already has a met- 
abolic imbalance and will poorly 
tolerate any interference with the 
oxygen supply or carbon dioxide 
excretion. A patient with a poor 
cardiac reserve or marked hyper- 
tension does not tolerate the bur- 
den of increased work against 
a blood pressure increased still 
more by carbon dioxide, or any 
work in the presence of dimin- 
ished oxygen supply to the myo- 
cardium. If an injured patient 
has ineurred great blood loss, he 
will not withstand the operative 
procedure and anesthesia if his 
peripheral vessels are dilated by 
anoxia or hypercarbia. 


3. Cassels, W. H.; Becker, T. J., and See- 
vers, M. H.: Convulsions during anesthesia; 
experimental analysis of role of hyperthermia 
and respiratory acidosis. Anesthesiology 1:56- 
68, July 1940. 
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Patients with these and other 
serious disease conditions appre- 
ciate the quiet and pleasant in- 
duction of pentothal sodium. The 
quick changes in the level of an- 
esthesia attainable with cyclopro- 
pane are an advantage, and the 
surgeon may accomplish his ends 
much more readily if he has the 
advantage of a well relaxed ab- 
domen. However, these advan- 
tages may be far outweighed by 
the possible sequelae of inade- 
quate respiration if the drugs con- 
sidered are used injudiciously. 

We are all too prone to forget 
on occasion one of the admirable 
anesthetic properties of diethyl- 
ether. The addition of this agent 
to the anesthetic mixture may, at 
times, be the solution to many 
problems, Ether anesthesia in the 
lighter planes causes, through its 
irritant action, an increase in res- 
piratory exchange. It may thus 
be possible to anesthetize an indi- 
vidual adequately whose respira- 
tions are sluggish with improve- 
ment of respiratory exchange— 
better oxygenation and more effi- 
cient elimination of carbon diox- 
ide. 


SUMMARY 


This article has brought to 
your attention some of the ad- 
vantages and disadvantages of 
pentothal sodium, cyclopropane, 
and curare. There are others that 
do not admit of mention because 
of spatial limitations. Attention 
is focused on the ability of 
these drugs to cause inadequate 
respiratory exchange—the _fail- 
ure adequately to oxygenate the 
arterial blood and/or the failure 
adequately to eliminate carbon 
dioxide, 

The possible sequelae: of pro- 
longed respiratory depression 
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have been reviewed. Other fac- 
tors, such as_ respiratory ob- 
struction, poorly functioning soda 
lime, increased “dead space” in 
the anesthetic apparatus, and ab- 
normal positions of the patient 
or pressures on the chest or dia- 
phragm, may aggravate or create 
these conditions. 

It is the responsibility of the 
anesthetist to recognize inade- 
quacies of respiration and to cor- 
rect them at once. There should 
be a constant awareness that a 
patient pink from breathing a 
gas mixture high in oxygen con- 
tent may still fail effectively to 
eliminate carbon dioxide. The 
airway should be perfectly free 
from obstruction at all times. 
When the respiratory exchange 
is inadequate, owing to shallow 
breathing, the situation should be 
corrected by lightening the plane 
of anesthesia, by the addition of 
ether to the anesthetic mixture, or 
by manually augmerting the res- 
piratory exchange by exerting 
positive pressure on the rebreath- 
ing bag during inspiration. 
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THE USE OF PENTOTHAL SODIUM ANESTHESIA 
IN SURGERY ABOUT THE HEAD AND NECK 


Olga Schweizer, M.D.* 
New York City 


INTRODUCTION 


Although pentothal sodium has 
been used as the anesthetic agent 
in many types of surgical proced- 
ures since its introduction into 
clinical anesthesia, it is only with- 
in the last few years that it has 
become popular for operations 
about the head and neck. The 
increasing importance of intra- 
venous anesthesia with the ultra- 
fast acting barbiturates for this 
type of surgery is due largely to 
the introduction of intratracheal 
intubation as a means of securing 
a free airway. 

Experience with several thou- 
sand cases of pentothal sodium 
anesthesia on the Head and Neck 
Service of Memorial Hospital 
during the past ten years is the 
basis for the development of the 
technic described in the follow- 
ing section and for the conclu- 
sions we have drawn concerning 
the advantages and disadvan- 
tages of pentothal sodium anes- 
thesia for the type of surgery 
under discussion, The patients in 
our series varied in age from 9 
to 90 years, with the majority in 
the later decades of life. Many of 
the operative procedures were of 
long duration (five or six hours) 
and produced extensive tissue 
damage. The following may be 


Read before the Mid-Atlantic Assembly of 
Nurse Anesthetists, Atlantic City, May 20, 
1949, 

*Director, Department of Anesthesiology, 
Memorial Hospital. 


cited as examples of this type of 
operation: (1) radical neck dissec- 
tion combined with resection of 
the mandible, floor of mouth, and 
tongue and (2) radical resection of 
the maxilla with exenteration of 
the orbit and curettage of the 
ethmoid and sphenoid sinuses. In 
spite of the advanced age and 
poor physical state of many of the 
patients and the extent of the 
operation, the results with pento- 
thal sodium anesthesia were uni- 
formly good throughout the en- 
tire series. 
TECHNIC 

A review of the literature of the 
past few years indicates that vari- 
ous methods of intratracheal in- 
tubation and administration of 
pentothal sodium are _ favored 
by anesthesiologists in different 
parts of the country. The tech- 
nic described in the following 
section has been found to provide 
the maximum degree of safety 
and convenience for both patient 
and surgeon at Memorial Hos- 
pital. 

Premedication.—Adequate pre- 
medication is essential to insure 
a quiet and co-operative patient 
and to reduce the amount of pen- 
tothal sodium necessary for in- 
duction and maintenance of anes- 
thesia. It is important to remem- 
ber, however, that the combina- 
tion of large amounts of preope- 
rative morphine and intravenous 
barbiturate anesthesia may lead to 
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prolonged periods of respiratory 
depression during the operation 
and in the immediate postopera- 
tive period, Patients scheduled 
for operations about the head and 
neck at Memorial Hospital are 
given morphine or demerol, atro- 
pine or scopolamine, and nem- 
butal or sodium luminal subcu- 
taneously or orally approximately 
one and a half hours prior to 
operation. The dosage of the 
drugs is determined by age and 
physical state. Barbiturates are 
administered preoperatively in an 
effort to avoid any untoward re- 
actions that might result from 
the use of a topical anesthetic 
agent prior to intubation. 


Intubation.—Since pentothal so- 
dium is a cholinergic drug, the 
presence of mucus or blood on 
the vocal cords or operative man- 
ipulation in the region of the 
larynx and trachea can precipi- 
tate laryngospasm. This has been 
the major objection in the past 
to the use of barbiturates intra- 
venously as anesthetic agents for 
surgical procedures about the 
head and neck. The problem is 
easily solved by the introduction 
of an intratracheal tube either 
before or after induction of anes- 
thesia. In the majority of pa- 
tients at Memorial Hospital the 
tube is inserted under topical an- 
esthesia by the following technic. 
A DeVilbiss atomizer is em- 
ployed to spray the pharynx, 
larynx, and nasal passages with 
a 5 per cent solution of cocaine 
at intervals of approximately ten 
minutes and five minutes before 
intubation. Although the “blind 
nasal” technic is the method of 
choice in the largest number of 
patients, it is necessary to use di- 
rect laryngoscopy in cases where 
the site of operation requires 


J. Am. A. NursE ANESTHETISTS 


oral intubation or where technical 
difficulties make the “blind nasal” 
method unnecessarily difficult. 

A preliminary tracheostomy un- 
der local anesthesia is performed 
on all patients in whom it is felt 
that an adequate airway cannot 
be maintained in the postopera- 
tive period without this precau- 
tionary measure. Such a trach- 
eostomy would be required, for 
example, in a combined radical 
neck dissection and resection of 
the mandible. 

The oral or nasal intratrach- 
2al tube is connected to the anes- 
thesia machine by means of a 
short, firm, large bore piece of 
rubber tubing, equipped at one 
end with a metal connection for 
the tube and at the other with a 
Y-shaped catheter adaptor for at- 
tachment to the breathing tubes 
of the machine A special fitting, 
constructed from the inner tube 
of a tracheostomy tube of a size 
comparable to the one in use in 
the patient, is employed: when- 
ever a preliminary tracheostomy 
has been performed. This fitting is 
attached to the Y-shaped catheter 
adaptor by a piece of large bore, 
plastic tubing approximately 18 
inches in length.’ These con- 
nections make it possible to ad- 
minister oxygen or a_ supple- 
mentary 50-50 per cent mixture 
of nitrous oxide and oxygen 
throughout the operation. They 
also provide a means of assist- 
ing the voluntary respirations of 
the patient or of giving artificial 
respiration should the need for 
such measures develop during the 
operation. 

Conduct of anesthesia. — After 
intubation has been completed, 
venipuncture is performed in an 

1. Schweizer, O.: Pentothal sodium anes- 


thesia for operations about the head and neck. 
Cancer 2:223-243, 1949. 
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accessible vein in the arm oppo- 
site the site of operation. The 
needle is connected to a 20 cc. 
syringe containing the 2.5 per 
cent solution of pentothal sodium 
and to the tubing of an infusion 
set by means of a two way stop- 
cock. Pentothal sodium is admin- 
istered by the fractional method 
throughout the operation. Unless 
contraindications exist, it is sup- 
plemented with a 50-50 per cent 
mixture of nitrous oxide and ox- 
ygen. 


At the conclusion of the opera- 
tion, the intratracheal or trach- 
eostomy tube is utilized to carry 
out thorough suctioning of the 
tracheobronchial tree. The intra- 
tracheal tube is not taken out in 
the operating room but is left in 
place after the patient is returned 
to the ward until complete re- 
covery of consciousness has oc- 
curred. Removal of the tube be- 
fore this time has necessitated 
emergency bedside tracheostomy 
on one or two occasions. 


MopDIFICATIONS OF MEMORIAL 
HospPitAL TECHNIC 


The main variations of the 
Memorial Hospital technic, as 
described in the literature or by 
personal communication, concern 
the method of intubation and the 
strength of the pentothal sodium 
solution employed. Many anesthe- 
siologists who intubate the pa- 
tient after induction of pentothal 
sodium anesthesia use prolonged 
and careful preliminary applica- 
tion of topical anesthesia similar 

2. Elliott, H. L., and Arrowwood, J. G.: 
Anesthesia for oral surgery in the presence 
of cautery and diathermy. Anesthesiology 6 :32- 
38, 1945. 

3. Greif, E. W.; Richards, R. C., and 
Alexander, F. A. D.: Anesthesia for thoraco- 
plasty: the use of a pentothal-curare mixture 


supplemented with nitrous oxide-oxygen. Anes- 
thesiology 9:637-643, 1948. 
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to that employed for broncho- 
scopic studies.” Others prefer 
mixtures of pentothal sodium and 
curare to eliminate laryngospasm 
and obtain muscular relaxation.** 
Indirect rather than direct laryn- 
goscopy for the placement of the 
tube has found favor in some 
clinics.t 

The most frequent deviation 
from the fractional method of 
giving pentothal sodium is the 
maintenance of anesthesia with a 
continuous drip of dilute solu- 
tion (1:1,000-1 :2,000) after induc- 
tion with a solution of greater 
strength. 

There are advantages to all 
these technics, and in the hands 
of an anesthesiologist experi- 
enced in its use, each one pro- 
vides efficient and safe anesthe- 
sia for operations about the head 
and neck. 


OPERATIVE CoMPLICATIONS 


Although isolated instances of 
a variety of major and minor 
complications have occurred dur- 
ing the course of operations per- 


*Note:—In the months that have elapsed 
since this paper was delivered, intubation 
under pentothal sodium and d-tubocurar- 
ine chloride has largely supplanted the 
technic employing topical anesthesia alone 
at Memorial Hospital. After thorough co- 
cainization, as described in the preceding 
section, an infusion of normal saline is 
started, and the patient is anesthetized 
with a 2.5 per cent solution of pentothal 
sodium. A volume of d-tubocurarine chlor- 
ide sufficient to secure relaxation of the 
face muscles (usually 80-100 units) is then 
injected into the infusion tubing. Intuba- 
tion by the nasal or oral route can be 
readily performed in the majority of cases 
within a few minutes after administration 
of the curare. Oxygen by face mask is 
started immediately after induction of an- 
esthesia and continued until the time of 
intubation. 


+Personal communication: Dr. Frank Keim, 
Newark, N. J. 
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formed under pentothal sodium 
anesthesia during the past ten 
years by the Head and Neck Ser- 
vice of Memorial Hospital, only 
four are of sufficiently frequent 
incidence to warrant further dis- 
cussion. They are respiratory ar- 
rest, stimulation of the carotid 
sinus, tension pneumothorax, and 
peripheral circulatory collapse. 
Apnea.—A temporary period of 
apnea is a frequent occurrence 
immediately after the induction 
of pentothal sodium anesthesia, 
especially in the patient who has 
had a moderately large dose of 
morphine as premedication. It 
presents no serious problem since 
artificial respiration can be easily 
instituted with the apparatus de- 
scribed in the preceding section. 


Carotid sinus syndrome.—Ope- 
rations about the head and neck 
often involve manipulation of the 
tissues around the carotid sinus. 
Stimulation of the sinus may lead 
to a reflex, mediated by the vagus 
nerve, that results in bradycardia 
and a decrease in both the sys- 
tolic blood pressure and the pulse 
pressure. In the most severe 
form the blood pressure disap- 
pears, the pulse becomes imper- 
ceptible, and voluntary respira- 
tions cease. When this syndrome 
occurs, operative intervention in 
the area should be stopped until 
the region around the carotid si- 
nus has been infiltrated with a 
2 per cent solution of procaine. 
If this procedure does not restore 
the blood pressure and pulse rate 
to normal levels, an effort is made 
to block the vagus nerve by the 
intravenous injection of atropine 
sulfate, 1/100 to 1/75 gr. Addi- 
tional therapy is usually unneces- 
sary. : 

Tension pneumothorax. — One 
of the most serious complications 
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of the operative period is the oc- 
currence of a tension pneumo- 
thorax. This condition may be 
unilateral or bilateral. Unilateral 
pneumothorax is found on the 
operative side and the contralat- 
eral side in approximately an 
equal number of patients. 
Although accidental surgical 
entry into the apex of the pleura 
or rupture of an emphysematous 
bleb accounts for a few cases of 
tension pneumothorax, it is our 
impression that a different mech- 
anism is responsible for this com- 
plication in the majority of pa- 
tients subjected to operations 
about the head and neck. A brief 
description of this mechanism fol- 
lows: During the course of many 
operations in the lower part of the 
neck, fascial planes that commu- 
nicate directly with the mediasti- 
num are opened, providing a pas- 
sageway for the entrance of air 
into this region. When this con- 
dition is associated with tempo- 
rary obstruction to the .airway, 
such as occurs during episodes 
of excessive coughing, air accum- 
ulates in the mediastinum under 
tension. The difference between 
the intramediastinal and the in- 
trapleural pressure finally results 
in rupture of the mediastinal 
pleura, with development of uni- 
lateral or bilateral pneumothorax. 
Mediastinal air can also reach 
the space beneath the peripheral 
visceral pleura by gaining access 
to the lung through the hilar 
areas and dissecting along inter- 
stitial pathways to the periphery. 
Pneumothorax is then produced 
by rupture of the visceral pleura. 


The occurrence of labored res- 
pirations, associated with de- 
creased movement of the breath- 
ing bag in the absence of obstruc- 
tion to the airway, suggests the 
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presence of pneumothorax in the 
anesthetized patient. Cyanosis 
and peripheral circulatory col- 
lapse may also be present. The 
physical signs in the chest are 
usually difficult to evaluate. 

Unless prompt therapy is in- 
stituted, there may be serious or 
even fatal consequences of this 
condition. The first step in treat- 
ment is aspiration of the pleural 
space on the suspected side. If 
air under tension is obtained, a 
catheter is inserted into the pleur- 
al space through a trocar, and a 
system of underwater drainage 
is established. Failure of the 
patient to respond promptly to 
this procedure or roentgenograph- 
ic evidence of contralateral pneu- 
mothorax indicates the need for 
underwater drainage on the op- 
posite side also, 

Shock.—Although the opera- 
tive procedures performed on the 
Head and Neck Service of Me- 
morial Hospital are frequently 
prolonged and produce consider- 
able tissue destruction, peripheral 
circulatory collapse has been a 
rare complication. The few pa- 
tients in whom signs of shock 
did appear responded promptly 
to the administration of fluids and 
blood. 


ADVANTAGES OF PENTOTHAL SODIUM 
ANESTHESIA FOR HEAD AND 
Neck SURGERY 


Pentothal sodium has so many 
advantages as an anesthetic agent 
for operations about the head 
and neck that at the present time 
it is employed in almost all cases 
on the Head and Neck Service of 
Memorial Hospital. The few ex- 
ceptions will be discussed in a 
subsequent section. 

One of the major reasons for 
the selection of this anesthetic 
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agent is the fact that it can be 
used with safety in aged and de- 
bilitated patients, in patients with 
severe disease of the cardiovascu- 
lar and respiratory systems, and 
in those with disturbances of he- 
patic and pancreatic function. The 
truth of this statement depends 
on two provisions: (1) the main- 
tenance of a free airway by means 
of an intratracheal tube and (2) 
the administration of an adequate 
supply of oxygen at all times. 
Aside from an occasional tempo- 
rary increase in blood sugar in 
a diabetic patient, no ill effects at- 
tributable to the intravenous use 
of the barbiturate have been ob- 
served. Since pentothal sodium 
is a cholinergic drug, it is nec- 
essary to take precautions to 
prevent bronchospasm in_ pa- 
tients with asthma. Medication 
with large doses of atropine (gr. 
1/75) and the administration of a 
bronchodilating drug such as 
aminophylline immediately pre- 
ceding operation are part of the 
routine preparation of such indi- 
viduals. 

In addition to these general ef- 
fects, pentothal sodium has sev- 
eral advantages from the stand- 
point of the surgeon. It is non- 
explosive. The equipment de- 
scribed in a _ preceding section 
eliminates the need for cumber- 
some anesthesia apparatus in the 
operative field and allows full 
mobility of the head. The pa- 
tient’s respirations are quiet and 
even, and tracheobronchial se- 
cretions are reduced to a mini- 
mum. 

The use of pentothal sodium 
has also helped to decrease the 
number of postoperative compli- 
cations. Nausea and vomiting oc- 
curs in only a small percentage of 
cases, thus reducing the danger of 
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contamination of wounds and 
permitting the institution of an 
adequate diet shortly after ope- 
ration. The general condition of 
the patients after pentothal so- 
dium anesthesia is so good that 
the majority are given ambu- 
latory privileges on the first post- 
operative day. The early restitu- 
tion of physical activity, the rapid 
recovery of the cough reflex, 
and the use of chemotherapeutic 
agents and antibiotics combine 
to reduce the incidence of post- 
opefative atelectasis and pneu- 
monia. 


- DISADVANTAGES 


The major objection to the use 
of pentothal sodium for opera- 
tions about the head and neck 
is an occasional prolongation of 
the recovery time. The incidence 
of delayed recovery from intra- 
venous barbiturate anesthesia has 
steadily decreased as more expe- 
rience has been gained with this 
agent. Another factor contribu- 
ting to this improvement has been 
a reduction in the number of cas- 
es in which one or more doses 
of morphine were administered 
intravenously during the course 
of operation. Repeated doses of 
the opiates during pentothal so- 
dium anesthesia seem to play 
a large part in the production of 
postoperative respiratory depres- 
sion and delayed recovery of con- 
sciousness. 


Metrazol, coramine, benzedrine, 
and caffeine sodium benzoate have 
been tried as analeptic agents 
at various times during the last 


ten years. Sodium succinate has 
4. Tucci, J. H.; Brazier, M. A. B.; Miles, 
H. H. W., and Finesinger, J. E.: <A_ study 
of pentothal sodium anesthesia and a critical 
investigation of the use of succinate as an 
antidote. Anesthesiology 10:25-39, 1949, 
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not been used because recent re- 
ports in the literature indicate 
that it is relatively ineffective for 
this purpose. It has been our 
experience that the only patients 
who seem to benefit from the 
analeptic agents are those in 
whom the plane of anesthesia at 
the end of the operation is so 
light that recovery would take 
place in a short time without the 
administration of a stimulating 
drug. The administration of ana- 
leptics to patients still in a deep 
plane of anesthesia fails to pro- 
duce any marked reduction in the 
recovery time and in some in- 
stances may even prolong it. 

The only patients in whom 
we believe pentothal sodium is 
contraindicated as an anesthetic 
agent for surgery about the head 
and neck are young children and 
individuals with hyperthyroidism. 
In addition to the difficulty and 
danger of intubation under topi- 
cal anesthesia, the high basal me- 
tabolic rate in these two’ groups 
necessitates the use of large quan- 
tities of the barbiturate to pre- 
vent. excessive movement and 
coughing during operation. This 
can lead to a prolonged postope- 
rative recovery time with result- 
ant atelectasis and pneumonia. 


SUMMARY 


During the ten years of its use 
at Memorial Hospital, pentothal 
sodium has proved to be a safe 
and efficient anesthetic agent for 
operations about the head and 
neck. It can be recommended for 
all types of surgical procedures in 
these anatomic regions, The only 
patients in whom its use is con- 
traindicated are young children 
and individuals with hyperthy- 
roidism. 
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NOTES 


When anesthetists get together, they talk about anesthesia. They talk 
about gddgets, special technics, and interesting cases. This section of NOTES 
was originated so that anesthetists could exchange ideas in writing as they do 
in conversation. Send in your contribution now. Other anesthetists will be 


helped by it. 


Jaw-SuPPORTING APPARATUS. — 
The illustrated jaw-supporting 
apparatus was designed to sup- 
port the patient’s jaw at an up- 
ward angle from both sides of the 
patient’s face, in such a manner 
as to give the patient a clear air- 
way while under anesthesia and, 
at the same time, to relieve the 
anesthetist so that she may give 
medications intravenously, such 
as pentothal sodium and curare. 
It may also be used to advantage 
during operations about the head 


when it is essential that the anes- 
thetist be out of the field of opera- 
tion. 

The apparatus consists of a 
bar that fastens to the sides of 
the operating table and passes un- 
der the patient’s neck, and two 
adjustable attachments for hold- 
ing the jaw in position. Adjust- 
ments may be made in the follow- 
ing manner: For the width of 
the face, the supports are regu- 
lated by a set screw on the bar. 
The angle of the jaw is main- 
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tained through the ball and socket 
adjustment and the set screw just 


below it. Fine adjustments may 
be made through the use of the 
ball and socket attached to the 
jaw piece and the sleeve between 
the two ball and socket joints. 

Owing to the lack of standard- 
ization of operating tables, a 
slight adjustment will have to be 
made to adapt the bar to all 
tables—VENUS WacGNeR, R.N., 
Denver, Colo. 


LEGISLATION 


Emanuel Hayt, LL. B.* 


CoNSENTS FOR MINOR SURGICAL 
PROcEDURES.—Should the patient’s 
consent be secured for such pro- 
cedures as thoracentesis (punc- 
ture of the thorax for the removal 
of fluid); paracentesis (puncture 
particularly of the wall of a 
cavity. of the body, such as the 
cornea, tympanic membrane, 
thoracic wall); lumbar puncture 
(commonly known as spinal tap) ? 

Consent of the patient is re- 
quired for all operations, whether 
minor or major. 

Is a minor surgical procedure 
an operation for which author- 
ization is necessary? 
~ *Counsel for A.A.N.A. 
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As distinguished from the prac- 
tice of medicine, which includes 
the application and use of medi- 
cines and drugs for the purpose 
of curing, mitigating, or allevi- 
ating bodily disease, surgery is 
limited to manual operations, us- 
ually performed by surgical in- 
struments or appliances. An op- 
eration is a surgical procedure 
although not always done with 
instruments, as in the closed re- 
duction of a fracture. Surgical 
procedures are synonymous with 
surgical operations whether done 
with or without instruments. The 
use of an instrument to penetrate 
the tissues of the patient either 
to introduce or to withdraw a 
substance is a minor surgical pro- 
cedure, for which the patient’s 
consent should be obtained. 


Consent may be inferred if the 
patient is told what is about to 
be done and he assents orally. The 
rule should be that the physician 
or surgeon explain to the patient 
the general nature of the proced- 
ure in lieu of obtaining written 
consent, although the latter would 
be preferable. 


If the patient could prove no 
written permit was signed by 
him, he would be entitled only to 
nominal damages for a technical 
assault, unless he could show def- 
inite and substantial injury from 
the unauthorized procedure. 


BEWARE—IMPOSTER 

A man is going about the coun- 
try claiming that he is a member 
of the Association and presenting 
a membership card. He has had 
several loans from members of 
the Association on the basis of 
his alleged membership. This man 
is an imposter, and no money 
should be advanced to him on his 
representations. 


NoveEMBER, 1949 
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THE NEWS 


A.A.N.A. APPROVES RESOLUTION CONDEMNING 
COMPULSORY HEALTH INSURANCE 


Action on House of Delegates Postponed 


At the Sixteenth Annual Meeting in Cleveland, September 26-29, 
the delegates voted unanimously during the business session in ap- 
proval of a resolution condemning federal controlled health insurance. 
The resolution as presented by the Public Relations Committee stated: 


Wuereas, the Board of Trustees of the 
American Association of Nurse Anesthetists 
at its meeting on September 24, 1949, 
passed a resolution to place the subject of 
federal compulsory health insurance before 
its membership, and 

Wuereas, such a program, although not 
specifically so stated in the bills heretofore 
proposed, must of necessity involve all 
branches of medical care, including anes- 
thesia, and 

Wuereas, it is the sincere belief of this 
Association that such legislation will work 
not only against the interests of this Asso- 
ciation but also against the best interests 
of the American people, and 

WuerEAs, such a program would have the 
tendency to extend socialization in this 
country, be it therefore 

ResoLvep that, the American Association of 
Nurse Anesthetists go on record as op- 
posed to any program of compulsory fed- 
eral health insurance at this time. 


House OF DELEGATES 


The question of whether or not 
the Association should institute 
a House of Delegates was raised 
after the report of the Revisions 
Committee. On a motion that ac- 
tion on the issue be postponed for 
two years, the majority of the 
delegates approved delaying con- 
sideration for further study by 
the members. This project is to 
be undertaken by the Planning 
Committee. 


REVISIONS TO BYLAWS 


The following major revisions 
to the Bylaws were approved: 

That dues must be paid within 
ninety days after notice of eligi- 
bility for membership has been 
received; 

That applications for inactive 
membership need not be renewed 
annually, but that a notarized 
statement shall be required of 
each applicant in which it is de- 


clared that the applicant shall 
notify the Executive Office im- 
mediately upon return to the 


practice of anesthesia, failure to 
comply with the ruling being 
cause for termination of mem- 
bership without recourse to re- 
instatement; 

That the quorum be increased 
to 100 Active Members repre- 
senting twenty states. 


MyrA VAN ARSDALE RE-ELECTED 
PRESIDENT 


In an _ uncontested election, 
Myra Van Arsdale of Cleveland 
was named president of the A.A. 


N.A. to serve a second term. 
Gertrude L. Fife, also of Cleve- 
land, was re-elected treasurer. 
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Officers and members of the Board of Trustees elected to serve for the 1949-50 term: 
(left to right standing) Julia Baines, Josephine Bunch, Gertrude Fife, Minnie Haas, Verna 
Bean, Mary Costello; (seated) Myra Van Arsdale, Marie N. Bader. (Not pictured: Lil- 
lian Baird and Betty E. Lank.) 


Other officers to serve for the 
1949-50 term are: Marie N. Ba- 
der, Colorado Springs, Colo., Ist 
vice president; Verna E. Bean, 
Lexington, Ky., 2nd vice pres- 
ident; Lillian Baird, Ann Arbor, 
Mich., Mary A. Costello, Cincin- 
nati, and Betty E. Lank, Boston, 
trustees. 

The new officers and trustees 
were introduced at a tea on the 
afternoon of September 27, at 
which members of the Ohio Asso- 
ciation of Nurse Anesthetists 
were hostesses. 


AWARD OF APPRECIATION 

At the annual banquet on Sep- 
tember 28, Dr. Carl H. Lenhart, 
professor of surgery, Western 
Reserve University, received the 
A.A.N.A. Award of Appreciation 
in the name of the University 
Hospitals of Cleveland. In pre- 
senting the plaque, Myra Van 
Arsdale, president, said: 

There are very few persons in this hall 
tonight to whom the name “Lakeside” does 
not have some sort of special meaning. 
To many “Lakeside” brings to mind an 
influence in the affairs of the Association. 
To some the first free association is one 
of recalled despair and a whispered ques- 
tion, “How did I ever live through it?” 
Others of you will think of names of people 


—Crile, Hodgins, Cutler, Lenhart. But 
whether it is a first or a final thought, the 
name “Lakeside” tends to have a symbolic 
significance in the lives of nurse anesthe- 
tists. Sooner or later to anesthetists all 
thoughts about Lakeside come to a focus on 
its school of anesthesia. And, contrariwise, 
any consideration of the education of nurse 
anesthetists and schools of anesthesia seems 
incomplete unless Lakeside is mentioned. 

A number of factors combine to give 
Lakeside its symbolic significance. There 
are intangibles, the personalities of Dr. 
George Crile and Agatha Hodgins, who 
over the years have become almost legen- 
dary figures. There is the historical fact 
that Lakeside was the first formal school 
for the training of nurse anesthetists in this 
country. And there is the immeasurable 
influence of Lakeside graduates as directors 
of schools of anesthesia and as practicing 
anesthetists. 


In many ways, Lakeside’s contribution 
to and influence on the education of nurse 
anesthetists has been recognized. But this 
year, at this Sixteenth Annual Meeting in 
Cleveland, it seems proper and just that 
we as an association should acknowledge 
our debt to Lakeside and the University 
Hospitals of Cleveland. This evening it is 
my great pleasure to present the American 
Association of Nurse Anesthetists’ Award 
of Appreciation to Dr. Carl H. Lenhart, 
professor of surgery, of the University 
Hospitals of Cleveland. Dr. Lenhart, to 
you and to the directors of the school, the 
surgeons, and the hospital administrators 
who made the University Hospitals School 
of Anesthesia for nurses what it is today, 
we extend our heartfelt thanks. 
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ASSEMBLY OF SCHOOLS 


The Sunday session of the As- 
sembly of Directors of Schools of 
Anesthesia focused attention on 
professional education, with em- 
phasis on nursing education, the 
Association’s accreditation pro- 
gram, and the qualifying exami- 
nation for membership. The sta- 
tus and requirements of nursing 
as a profession were discussed by 
Sr. M. Edith, dean of St. John’s 
College School of Nursing, Cleve- 
land, in an analysis of Nursing 
for the Future, and Elizabeth K. 
Porter, nursing, 
Frances Payne Bolton School of 
Nursing, in a paper on criteria 
for postgraduate courses in clin- 
ical nursing. 


professor of 


Helen Bunge, dean of the Fran- 
ces Payne Bolton School of Nurs- 
ing, pointed out that the univer- 
sity tries to provide the type of 
courses that the community de- 
mands and that education can be 
satisfying even 


continuous and 
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though it is not for the purpose 
of obtaining a degree. 

In discussing a philosophy for 
professional education, Joseph C. 
Nichols, dean of Fenn College, 
contended that there must be a 
blend of proper attitudes toward 
theory and practical experience. 
Teaching, he said, is not telling 
but rather inspiring the student 
to find out the answers for him- 
self. 

J. B. Edmonson, dean of the 
School of Education, University 
of Michigan, analyzed the pur- 
pose and methods of accredita- 
tion. While accrediting programs 
have done much to make the 
public aware of and to eliminate 
undesirable there are 
dangers in too many accrediting 
programs, overlapping programs, 
and programs that inhibit the de- 
velopment of new educational 
principles and methods. Discred- 
iting schools, he claimed, might 
be of more value than accrediting 
them. 


schools, 





Dr. Carl H. Lenhart (right) receiving the Award of Appreciation from President Myra 


Van Arsdale. 
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Cleveland Clinic table at the annual banquet (left to right facing camera): Mrs. Donald 
E. Hale, Lou Adams, Dorothy DeFrancis, Pauline Santora, Dr. Donald E. Hale, Marion 
Bradley; (back to camera) Virginia Schaffner and Marceil Mays. 


, 
4 


Verna Rice, Mobile, Ala.; Leola Richter, Pittsburgh; , Alton, IIl., 
at the membership tea on September 27. 


(Left to right) Mrs. Garth Close, Garth Close, and Jessie Compton and Minnie Haas 


from Texas. For sixteen years, Mr. Close has played host at a post-banquet party for the 
nurse anesthetists. 
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GENERAL SESSIONS 


Three hundred and _ fourteen 
members and students registered 
for the Sixteenth Annual Meet- 
ing, to make it the largest con- 
vention in the Association’s his- 
tory. Full attendance at the gen- 
eral sessions and the enthusiastic 
reception of the speakers indicat- 
ed a genuine interest in the clin- 
ical papers, most of which will 
be published in the JOURNAL, as 
will the transcription of the fo- 
rum on complex medical prob- 
lems in relation to anesthesia. 

At the clinics on Wednesday 
morning, emphasis was placed on 
anesthesia for thoracic and ab- 
dominal operations. The theme 
of the University Hospitals clinic 
was controlled breathing with the 
use of curare in thoracic opera- 
tions. At the Cleveland Clinic 
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and Cleveland City Hospital the 
visiting anesthetists were guests 
for lunch after the clinics. 


INSTITUTE FOR NURSE 
ANESTHETISTS 


An Institute for Nurse Anes- 
thetists is scheduled for February 
13 through February 17, 1950, in 
Chicago, with headquarters at the 
Hotel Stevens. The institute will 
be conducted by the American 
Hospital Association with the co- 
operation of the A.A.N.A. 

Applications will be sent to 
hospital administrators about De- 
cember 1. No applications will be 
received before that date, al- 
though anesthetists wishing to 


attend should begin to make ar- 
rangements with their adminis- 
trators for time off during the 
week of the Institute. 





(Seated) Sr. Gregoria, St. Vincent’s Hospital, Green Bay, Wis., soon to celebrate her 
80th birthday and 50 years as an anesthetist, with (standing left to right) Dr. Harold L. 
Harris, Evanston, Ill., Sr. Rudolpha, St. John’s Hospital, Springfield, Ill., and Dr. J. S. 
Lundy, Rochester, Minn., at anesthesia institute in Springfield. 
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CONNECTICUT BECOMES 
33RD STATE AFFILIATE 


On September 24, 1949, the ap- 
plication of the Connecticut Asso- 
ciation of Nurse Anesthetists for 
affiliation with the A.A.N.A. was 
approved. Connecticut thus be- 
came the thirty-third state asso- 
ciation to affiliate. Officers of the 
new organization are Marie A. 
Brennan, president; Marian Mag- 
dich, vice president; Florence 
Kenney, treasurer; Mrs, Anna A. 
B. Smith, secretary. 


PEOPLE AND EVENTS 


Agnes M. Lange, secretary- 
treasurer of the Indiana associa- 
tion, was presented with a dia- 
mond ring by the members in 
appreciation of her ten years of 
service in that office . ... Mr. 
Charles Varney, hospital admini- 
strator of the Milford Community 
Hospital, Milford, Del., recently 
made a contribution to the Agatha 
Hodgins Educational Loan Fund 

. Officers of the Illinois asso- 
ciation for 1949-50 are: Pauline 
Henry, president; Sr. M. Borro- 
mea, Ist vice president; Mary Du 
3usker, 2nd vice president; Ann 
Priester, treasurer; Catherine 
Gallagher, secretary; Matilda 
Welinske, historian; Mary Du- 
ray, Opal M. Schram, and Mae B. 
Cameron, trustees .... The new 
president of the Utah association 
is Maxine Leonard of the LDS 
Hospital, Salt Lake City. Other 
officers are Mary K. Thompson, 
vice president, and Ina A. Chris- 
tensen, secretary-treasurer . 
More than seventy-five former 
students and guests registered 
for an anesthesia institute at St. 
John’s Hospital, Springfield, II1., 
on October 5 and 6.... Sr. Jo- 
hanella Woityna, Hospital Sis- 
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ter of the Third Order of St. 
Francis, sailed on March 31 
aboard the S.S. President Wilson 
for Japan, where she has a mis- 
sion appointment at St. Mary’s 
Hospital in Himeji. She was 
graduated from the St. John’s 
Hospital School of Anesthesia in 
Springfield, Ill., and is an Active 


Member of the A.A.N.A. 


DEATHS 


Stephanie Zazaske Smith, a 
member of the California Associ- 
ation of Nurse Anesthetists, died 
on June 10, 1949. She was a grad- 
uate of the Victory Memorial 
Hospital School of Nursing and 
studied anesthesia under Dr. Karl 
Connell. 


Bessie Fay Hanson, a member 
of the Texas Association of Nurse 
Anesthetists, died on August 16, 
1949, She was a graduate of the 
Hendrick Memorial Hospital 
School of Nursing, Abilene, Tex., 
and of the Barnes Hospital School 
of Anesthesia, St. Louis. 





Maxine Leonard, president of the Utah 
Association of Nurse Anesthetists. 
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ABSTRACTS 


Setpon, T. H.; FAuLCONER, ALBERT, JR.; 
Courtin, R. F., ano Pino, D.M.: Post- 
anesthetic encephalopathy: The postula- 
tion of cerebral edema as a basis for ration- 
al treatment. Proc. Staff Meet., Mayo 

Clinic 24:370-374, July 6, 1949. 

“An abundant literature indicts 
anoxia as the primary cause of 
postanesthetic encephalopathy. A 
search of the literature for dis- 
tinguishing characteristics of the 
histologic lesions following acute 
episodes of anoxia is disappoint- 
ing. Also, there is little positive 
information regarding the path- 
ogenesis of changes following 
these unfortunate accidents. Of 
concern to clinical anesthesiolo- 
gists who are occasionally con- 
fronted with the problem of a 
comatose patient following an ep- 
isode of anoxia is the fact that 
no rational treatment has been 
widely accepted or recommended. 

“Reports on 2 patients observed 
by us and by Dr. K. B. Corbin, 
of the Department of Neurology 
and Psychiatry, are presented 
herewith. . 

“Case 1—A 27-year-old single 
white female presented herself on 
October 10, 1947 .... There was 
no record of any postoperative 
complications relative to the an- 
esthesia in any of [four] previous 
surgical procedures Right 
radical mastectomy was done on 
October 17, 1949. Preoperative 
medication consisted of 1/150 
grain (0.00043 gm.) of atropine 
sulfate and 1/6 grain (0.01 gm.) 
of morphine sulfate. A general 
anesthetic procedure was begun at 
3:55 p.m. by the semiclosed meth- 
od. The induction was smooth 
and uneventful and was accom- 
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plished with an 80:20 nitrous ox- 
ide-oxygen mixture and _ ether. 


Anesthesia was continued with 
ether and oxygen. Because of 
moderate phonation an_ intra- 


tracheal tube was inserted under 
direct vision .... Immediately af- 
ter the excision of the breast, the 
method of anesthesia was changed 
to semiopen drop ether without 
added oxygen .... . After two and 
one-half hours of anesthesia the 
operation was completed at 6:25 
p.m. No cyanosis or other ab- 
normal signs were noted during 
the anesthesia. A total of 5 ounces 
(about 150 cc.) of ether was used 
for the entire procedure .... The 
intratracheal tube was removed 
before the patient was returned 
to her room, About two hours 
after the completion of the op- 
eration the patient had not yet 
recovered from anesthesia but 
mumbled when stimulated, and 
appeared to be awakening. At 7 
a.m., October 18, the patient was 
comatose and did not respond 
to any kind of vocal stimulus. 
At 9 a.m. she was still stupor- 
ous, but questioning produced 
some mumblings which appeared 
to be an attempt to answer the 
questions. At 10 a.m. she did not 
respond to questioning. At 1 p.m. 
she seemed momentarily to re- 
spond to questions by opening 
her eyes and with unclear mum- 
bling, but then lapsed into coma 
again and could not be aroused. 
At 2 p.m. there was another mo- 
mentary response to questioning 
and again the patient lapsed into 
coma and became increasingly 
restless. At this time, because of 
the cortical depression thought to 
be due to anesthesia, 5 mg. of 
desoxyn (desoxyephedrine) was 
given intravenously and almost 
immediately the patient had a 
generalized convulsion which was 
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controlled with intravenous in- 
jections of 2.5 per cent solution 
of pentothal sodium « Seete 
were two more episodes of con- 
vulsions at 2:30 p.m., both of 
which were controlled with a few 
cubic centimeters of pentothal 
sodium given intravenously. At 
3:15 p.m. the patient began to 
have constant purposeless move- 
ments of the arms and legs and 
required mechanical _ restraint. 
Neurologic examination at this 
time revealed a comatose patient 
who appeared very restless. Both 
pupils were dilated, the Babinski 
reflexes were present bilaterally, 
deep reflexes of the lower extrem- 
ities were hyperactive, corneal 
reflexes were absent, examination 
of the fundus gave essentially 
negative results and the blood 
pressure was 135 systolic and 85 
diastolic. At this time the carbon 
dioxide combining power of the 
blood was 39.1 volumes per cent, 
the blood sugar measured 130 mg. 
per 100 cc. and the blood urea 22 
mg. per 100 cc. After consulta- 
tion with the neurologic service 
it was decided to treat the pa- 
tient for cerebral edema. At 7:30 
p.m. 100 ce. of 25 per cent human 
serum albumin was injected in- 
travenously. At 8 p.m. the patient 
apeared to be improved. The 
pupils reacted momentarily to 
light and the movements of the 
extremities seemed less violent. A 
saturated solution of magnesium 
sulfate was instilled rectally at 
this time. At 11:30 p.m. the pa- 
tient appeared more restless and 
moved her head from side to side. 
Another 100 cc. of 25 per cent hu- 
man serum albumin was injected 
intravenously. In less than five 
minutes after the injection the pa- 
tient became quiet and appeared 
to sleep. At 7:30 a.m., October 
19, the patient was still uncon- 
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scious. One hundred cubic centi- 
meters of 25 per cent human se- 
rum albumin was given intraven- 
ously and soon after this injection 
the patient’s stare began to dis- 
appear. By 9 a.m. the pupils be- 
came reactive to light and the 
eyes followed the examiner. Rest- 
lessness and bilateral Babinski 
reflexes were still present. At 
10:30 a.m. a spinal puncture was 
performed after the patient had 
been given 10 cc. of 2.5 per cent 
solution of pentothal sodium. The 
initial pressure of the spinal fluid 
was 20, expressed in centimeters 
of water. After 30 cc. of fluid had 
been withdrawn the pressure was 
5 cm. The fluid was clear; the 
results of Kolmer and globulin 
tests were negative; the total 
proteins measured 30 mg. per 100 
cc.; the lymphocytes numbered 
27 per cubic millimeter, the poly- 
morphonuclear leukocytes 9 and 
the erythrocytes many; and the 
colloidal gold curve was flat. At 
7 p.m, the patient appeared much 
improved .... The results of the 
final neurologic examination on 
the twenty-first postoperative 
day seemed to be within normal 
limits and the patient was dis- 
missed. Ten months later this 
patient returned to the Clinic for 
a surgical procedure on the other 
breast. At this time pentothal 
sodium by the intravenous route 
and nitrous oxide with oxygen 
were administered as the anesthe- 
tic agents. No untoward events 
occurred. 

“Case 2—A 50-year-old white 
male was to undergo operation 
for a carcinoma of the base of 
the tongue and insertion of radi- 
um on March 12, 1948. A suc- 
cessful dissection of the cervical 
glands with ligation of the right 
external carotid artery and left 
lingual artery had been accom- 
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What does 


Acceptance 


mean to you? 


Common usace defines the term as “the act of taking or receiving 
something offered.”’ But acceptance by the medical profession implies 
a tar more serious use of the word. For after a product is accepted, 
it is relied on, and the consequences are great should the product 
later be found lacking. Before acceptance can be won, the product 
must have demonstrated its unfailing performance. Its dependability 
must have been proven. Then, and then only, will it merit medical 
acceptance. 

Wilson Soda Lime has been accepted by the medical profession 


for over twenty-five years. 


Insist on gen uine 


WILSON SODA LIME 


for Medical Carbon Dioxide Absorption 


Conveniently packaged in 5 gallon pails, 1 gallon 
cans and 1 pound jars... available in different 
mesh sizes. Wilson Soda Lime is carried in 


stock by most hospital supply houses. 


A product of 
DEWEY AND ALMY CHEMICAL COMPANY 
CAMBRIDGE 40, MASSACHUSETTS 
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plished on February 19, 1948, 
with the patient under regional 
anesthesia combined with intra- 
venous administration of a 2.5 
per cent solution of pentothal so- 
dium. The surgical procedure 
and postoperative convalescence 
were uneventful. Preoperative la- 
boratory findings revealed noth- 
ing of significance except that the 
Hinton test gave positive results 
and the’ Kolmer test gave a very 
strongly positive reaction. In pre- 
paration for operation on March 
12, 1948, 1/150 grain (0.00043 
gm.) of atropine sulfate and 1 
grain (0.065 gm.) of codeine sul- 
fate were injected subcutaneously 
one-half hour prior to operation. 
3ecause of the previous surgical 
treatment and the extent of the 
carcinoma within the oral cavity, 
there was some obstruction of the 
airway. With trouble in depress- 
ing the mandible it was realized 
that intubation would be difficult. 
Induction with pentothal sodium 
given intravenously in order to 
obtain maximal anesthesia quick- 
ly, with subsequent cocainization 
of the pharynx and larynx, was 
felt to be the anesthetic method 
of choice. Induction was begun 
at 10 a.m. by using 2.5 per cent 
solution of pentothal sodium, Af- 
ter 750 mg. of pentothal sodium 
had been administered in two 
minutes the airway became com- 
pletely obstructed owing appar- 
ently to laryngospasm. The time 
was noted to be 10:02 a.m. and an 
assistant was instructed to cail 
out the time interval every thirty 
seconds to the anesthesiologist at- 
tempting the intubation. Cya- 
nosis rapidly became marked but 
the jaw was sufficiently relaxed 
to allow the passage of a laryn- 
goscope. Every effort to visual- 
ize the larynx during the next 
several minutes proved unsuc- 
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cessful owing to carcinomatous 
involvement of the epiglottis and 
surrounding structures. The sur- 
geon was requested to proceed 
immediately with a tracheotomy. 


This procedure was begun at 
10:06 a.m. The region of the 


larynx was kept under direct vi- 
sion by the anesthesiologist for 
a period of eight minutes, during 
which the patient was unable to 
obtain an inspiration of air. At 
10:10 a.m., just eight minutes af- 
ter the beginning of the laryngo- 
spasm, the patient’s laryngeal ori- 
fice became visible and an intra- 
tracheal tube was inserted. AI- 
most immediately the tracheo- 
tomy was completed and the re- 
mainder of the time the patient 
breathed through a tracheotomy 
tube. During this period of apnea 
the patient’s pulse had become 
very weak and rapid. However, 
he responded quickly to resus- 
citation with oxygen, and was 
shortly able to maintain his own 
respiratory exchange. During the 
following hour the patient’s color 
and ‘pulse remained satisfactory 
though he made no movements of 
his extremities, Examination one 
hour after the anoxic episode re- 
vealed bilaterally present Babin- 
ski reflexes and marked ankle and 
patellar clonus. At 11:15 a.m. the 
patient began moving his extrem- 
ities in a purposeless manner and 
it was necessary to apply physical 
restraint. This  postanesthetic 
period was in marked contrast to 
the usual quiet recovery associ- 
ated with pentothal sodium anes- 
thesia. A complete neurologic ex- 
amination at 3:00 p.m. revealed 
a patient in coma, moving the 
arms and legs purposelessly, oc- 
casionally in an athetoid manner 
and with some evidence of spas- 
ticity. When the eyes were forc- 
ibly opened, slight nystagmus 
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was apparent. There was no re- 
sponse to pin prick over the face, 
arms and trunk. The neurologist 
suggested that the patient had 
postanoxic cerebral edema. One 
hundred cubic centimeters of 25 
per cent human serum albumin 
was injected intravenously at 3:15 
p.m., 6:15 p.m. and 10:55 p.m., 
making a total of 300 cubic centi- 
meters. Five minutes after the 
first injection a definite change 
in the patient’s condition was not- 
ed. He was quiet and appeared 
to be recovering consciousness. 
By the time the second injection 
was given the patient was cere- 
brating almost normally and 
could count fingers. By 7 p.m. 
he was fully oriented for time, 
place and person. He could move 
his extremities normally and was 
sensitive to pressure over all ex- 
tremities. At the time of the third 
injection he was alert and fully 
cooperative. The following morn- 
ing the patient appeared fully 
conscious and responded to ques- 
tions and demands accurately. He 
had a slight facial weakness. The 
sabinski reflex was still present 
on the left, but there was no ap- 
parent motor weakness. A subse- 
quent anesthetic procedure using 
pentothal sodium intravenously 
and nitrous oxide-oxygen mixture 
administered through the trach- 
eotomy tube was done to permit 
the removal of the carcinoma by 
electrocoagulation and insertion 
of radium. 


“The 2 cases reported herein 
are believed to present many of 
the characteristic findings de- 
scribed in the literature as the 
sequelae of severe episodes of 
anoxia that have occurred during 
or after surgical anesthesia . . 
Inasmuch as human serum al- 
bumin is known to be a most ef- 
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fective agent for the reduction of 
cerebral edema, the conjecture 
cannot be avoided in the cases 
presented that the improvement 
observed was the result of co- 
incident improvement in the cer- 
ebral edema following the anoxic 
episodes. We suggest, therefore, 
the following revision of our 
time-honored views regarding the 


nature of cerebral changes oc- 
curring after acute periods of 


anoxia in human beings. Perma- 
nent damage to the brain as a result 
of acute cerebral anoxia not only is a 
function of the duration of the anoxic 
episode, but also, in the case of sub- 
lethal periods of anoxia, must be 
conditioned by the duration and se- 
verity of a period of postanoxic cer- 
ebral edema. It is suggested that 
a considerable portion of the per- 
manent cerebral damage reported 
in these unfortunate cases may be 
the result not of the initial insult, 
but rather of a period of untreat- 
ed cerebral edema subsequent to 
the initial insult. If this hypothe- 
sis is accepted then it must follow 
that treatment should be directed 
toward the alleviation of the cer- 
ebral edema secondary to acute 
anoxic accidents. We suggest that 
the most effective treatment of 
this kind presently available is 
the intravenous administration of 
comparatively large doses of 25 
per cent human serum albumin at 
frequent intervals. At present an- 
imal studies are in progress to 
determine whether a sound, ex- 
perimental basis can be establish- 
ed for the hypothesis proposed. 
If these observations and com- 
ments are valid, then the advisa- 
bility of similar treatment in such 
cases as acute poisoning with bar- 
biturates and other depressant 
agents must be considered as ad- 
juncts to other therapeutic meas- 
ee 
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FUNDAMENTALS OF INORGANIC, ORGANIC, 
AND BroLocicaL CHEMISTRY. By Joseph I. 
Routh, Ph.D., Associate Professor of Bio- 
chemistry, State University of Iowa. Ed. 
2. Cloth. 346 pages, 73 illustrations. Phila- 
delphia & London: W. B. Saunders Co., 
1949, 

This textbook for nurses is 
written with emphasis on biolog- 
ical chemistry. For purposes other 
than preliminary review, it is not 
particularly adapted to the needs 
of nurse anesthetists. A labora- 
tory manual in ring binding is 
provided with the textbook. 





























PRACTICAL PHYSIOLOGICAL CHEMISTRY. By 
Philip B. Hawk, Ph.D., President, Food 
Research Laboratories, Inc., Long Island 
City, New York; Bernard L. Oser, Ph.D., 
Director, Food Research Laboratories, Inc., 
Long Island City, New York; and William 
H. Summerson, Ph.D., Chief, Biochemistry 
Section, Medical Division, Army Chemical 
Center, Maryland. Ed. 12. Cloth. 1323 
pages, 329 illustrations. Philadelphia: The 
Blakiston Co., 1947. 

This excellent reference book 
has been completely revised, and 
many new subjects have been add- 
ed. The volume is replete with 
information of value to anesthe- 
tists. From the many chapters 
and subjects covered, it is feasible 
here to point out only a few as 
illustrations of the material avail- 
able. 

Chapter 1, which deals with the 
subject of the physicochemical 
properties of solutions, will be of 
great interest to anesthetists. In 
this chapter are included full ex- 
planations of osmotic pressure, 
surface tension, and hydrogen ion 
concentration. Experimental pro- 
cedures are outlined after each 
subdivision of the chapter. 
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Muscle tissue, nerve tissue, 
blood and lymph, and the chem- 
istry of respiratory exchange are 
other subjects that are presented 
in a detailed and lucid manner. 
Although the anesthetic agents 
themselves are not included, there 
is much information that should 
be useful to the anesthetist. 

Each chapter is followed by a 
pertinent bibliography. Through- 
out the text, apparatus pertaining 
to each subject is pictured and 
explained. An appendix includes 
lists of reagents and _ solutions, 
table of acids, alkalies, food 
composition, logarithms, atomic 
weights, and other useful data. 
Indexed. 


AN INTRODUCTION TO PHysiIcs IN NURSING. 
By Hessel Howard Flitter, R.N., M.A., 
Head of Nursing Science Department, 
School of Nursing, University of Pennsyl- 
vania, Philadelphia; Instructor in Educa- 
tion, Hunter College of the City of New 
York; formerly Instructor of Physics Ap- 
plied to Nursing, New York University, 
School of Education, New York City. 179 
nages, 100 illustrations. St. Louis: C. V. 
Mosby Co., 1948. $3.25. 

This book is bound in loose leaf 
plastic binding. The author has 
introduced his book as being “in- 
tended chiefly for the use of stud- 
ents and graduates of nursing and 
prenursing students in college, 
but it should also prove helpful 
to students of any allied ancillary 
medical science.” It is with this 
latter group that student nurse 
anesthetists may find the book 
useful. All of the basic physical 
principles pertaining to nursing 
are presented with examples and 
graphic explanations. Each chap- 
ter is followed by a summary, 
guide questions for study, and 
references. Suggested laboratory 
exercises and a glossary are in- 
cluded in the appendix. Indexed. 
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Carbon Dioxide 


Liquid’s introduction of the Liqua- 
Seal, leak-proof valve, puts Red 
Diamond Medical Gas cylinders far 
out in front for satisfaction and serv- 
ice. Important design features — plus 
the use of Teflon, the “miracle plastic”, 
as a washer-seal — assure smooth, 
effortless valve operation. Re-designed 
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Warp MANAGEMENT AND TEACHING. By 
Jean Barrett, R.N., M.A., Professor of 
Nursing Education; Director, Department 
of Nursing Education, Syracuse University 
School of Nursing; formerly Associate Pro- 
fessor of Nursing Arts, Yale University 
School of Nursing. Cloth. 399 pages, 24 
figures. New York: Appleton-Century- 
Crofts, Inc., 1949. 


Although this book is designed 
for use by young graduates who 
are preparing themselves for 
ward management and teaching, 
much of the material could be 
used by instructors in anesthesia. 
By adapting the principles to op- 
erating room situations, the nurse 
anesthetist will find that most of 
the information is valid material 
for use in teaching student anes- 
thetists. 


NEUROLOGICAL AND NEUROSURGICAL NurRs- 
ING. By C. G. de Gutiérrez-Mahoney, 
M.D., Sometime Fellow of the Rockefeller 
Foundation; Associate Professor of Neu- 
rology, Vanderbilt University School of 
Medicine, Nashville; Senior Neurosurgeon, 
United States Army Air Forces (Colonel 
MC,AUS); Director of the Neurological 
Division and Neurosurgeon-in-Chief, St. 
Vincent’s Hospital, New York City; Neu- 
rosurgical Consultant, Fort Totten Army 
Medical Center, New York; and Esta Car- 
ini, R.N., B.S., formerly Head Nurse and 
Supervisor of the Neurological and Neuro- 
surgical Services, Neurological Institute, 
Presbyterian-Columbia Medical Center, 
New York City; Clinical Instructor of 
Neurological and Neurosurgical Nursing, 
St. Vincent’s Hospital, New York City. 
Cloth. 516 pages, 52 illustrations. St. 
Louis: C. V. Mosby Co., 1949. $5.75. 


The review of the anatomy and 
physiology of the nervous system 
will be useful to anesthetists who 
are studying that special phase 
of the curriculum. Although an- 
esthesia is not specifically men- 
tioned, a reading of this text will 
add much to the understanding of 
neurosurgical problems by nurse 
anesthetists. An extensive bibli- 
ography follows each chapter and 
is divided by subjects according 
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to the subdivisions of the chapter. 
The appendix includes an outline 
of the course and topics covered, 
supplementary references, a list 
of periodicals, and a glossary. 
Indexed. 


Warp ADMINISTRATION. By Margaret Ran- 
dall, R.N., M.A., Assistant Professor, Nurs- 
ing Education, University of Minnesota. 
Cloth. 326 pages, 15 illustrations. Phila- 
delphia & London: W. B. Saunders Co., 
1949. 


The title of this book may seem 
to preclude its being read by 
nurse anesthetists. However, 
much of the content is of value 
not only to the supervisor in a 
department of anesthesia but also 
to all nurse anesthetists. A great- 
er appreciation of the problems 
of ward supervisors and of the 
importance of interdepartmental 
co-operation will result from a 
study of this book by anesthe- 
tists. The material has been care- 
fully selected and co-ordinated 
and is presented in a manner that 
makes pleasant reading. Indexed. 


ARMY TRAINED ANESTHETISTS 


Service trained nurse anesthe- 
tists, who had courses in anes- 
thesia of less than eight months’ 
duration, are notified that no ap- 
plications from them for the qual- 
ifying examination will be ac- 
cepted after January 1, 1950. This 
restriction does not apply to 
anesthetists who have been or 
are being trained in the formal 
schools of anesthesia now being 
conducted by the Armed Forces. 





WANTED:—Full time nurse anesthe- 
tist at Providence Hospital, Detroit, 
Mich. Salary $300.00 monthly without 
maintenance. 
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CLASSIFIED ADVERTISEMENTS 


WANTED: Experienced nurse anes- 
thetists. Cash salary $310.00; 40 hour 
week; overtime paid for. 240 bed hos- 
pital. Maternity and general service. 
Sick leave and vacation with pay, also 
additional six national holidays paid. 
Apply: Superintendent, Woman’s Hos- 
pital, 432 E. Hancock Ave., Detroit 1, 
Mich. 

ANESTHETIST: General hospital, 
largely surgery. Approved by A.M.A. 
Will discuss salary. Miss Viola Mc- 
Cormick, Chief Anesthetist, 3305, Frank- 
lin Blvd., Cleveland 13, Ohio. 


WANTED: Nurse anesthetist. Sal- 
ary $275.00 per month plus complete 
maintenance; increase in salary if work 
is satisfactory. Small hospital with av- 
erage operating schedule. Apply: Box 
G-10, Journal A.A.N.A., 22 E. Division 
St., Chicago 10, IIl. 

NURSE ANESTHETISTS: Near 
Chicago. 175 bed general hospital; ex- 
cellent living conditions. Salary open. 
Write: Box H-10, Journal A.A.N.A., 
22 E. Division St., Chicago 10, II. 


ANESTHETIST: New York. City 
suburb. Approved 200 bed hospital. 
Full maintenance. Attractive salary. 
Apply: United Hospital, Port Chester, 


WANTED: Nurse anesthetist. 100 
bed modern hospital, near seashore, 90 
miles from Philadelphia, Pa. Good liv- 
ing and working conditions. Salary 
open. Write: Charles E. Varney, Ad- 
ministrator, Milford Memorial Hospi- 
tal, Milford, Del. 


WANTED: NURSE ANESTHE- 
TIST. 74 bed modern general hospital, 
located in city of 12,000 in foothills of 
Blue Ridge Mountains. Salary $275.00 
per month, meals and laundry of uni- 
forms. Apply to: Administrator, Rad- 
ford Community Hospital, Radford, 
Va. 

NURSE ANESTHETIST WANT- 
ED for 500 bed city hospital; good 
salary; minimum night duty; no ob- 
stetrical work; medical supervision of 
department. Write: Department An- 
esthesia, John Gaston Hospital, Mem- 
phis, Tenn. 


NURSE ANESTHETIST: Position 
open on staff of a 600-bed general 
hospital; starting salary $280.00 per 
month; 40-hour week; hospitalization; 
sick leave with full pay, and other 
merit system advantages. 

Apply to: Personnel Department, 
a 108, Court House, Bakersfield, 
alif. 





Opening for NURSE ANESTHE- 
TIST capable of giving all types of 
anesthesia including chest work. Salary 
$292.00 per month plus one meal. 
Apply: Box J-10, Journal A.A.N.A., 
22 E. Division St., Chicago 10, IIL 
TWO NURSE ANESTHETISTS for 
150 bed hospital staff. Four nurses 
with full time M.D. Ali agents and 
technics. Good opportunity for ad- 
vanced training. Salary $225.00 per 
month with full maintenance and one 
month’s vacation. Write: L. R. Orkin, 
M.D., Wm. W. Backus Hospital, Nor- 
wich, Conn. 


NURSE ANESTHETISTS for large 
general hospital; salary $3720.20 per 
annum; yearly salary increase; 40 hour 
5-day work-week; overtime, when re- 
quired, at time and one-half. Annual 
accumulative leave for vacations and 
sickness. Maintenance furnished, if de- 
sired, at $300 per annum. Retirement 
benefits. Apply: Superintendent, Gal- 
linger Municipal Hospital, Washing- 
ton 3, D. C. 

WANTED: Nurse anesthetist for 
large obstetricai department. Four 
hundred bed general hospital. Salary: 
$250.00 per month with complete main- 
tenance. Department directed by med- 
ical anesthetist. Must be able to ad- 
minister all types of anesthesia. State 
age and experience. Apply: Director 
of Nursing, White Cross Hospital, 
Columbus, Ohio. 


WANTED: Two vacancies for quali- 
fied nurse anesthetists; salary $300.00 
per month with full maintenance. Staff 
consists of seven anesthetists. Send 
credentials with application to F. 
Bates, Superintendent of Roper Hos- 
pital, Charleston, S. C. 

Enlarging department. Want two 
ANESTHETISTS for obstetrical and 
surgical anesthesia. 260 bed hospital 
in Ohio. Salary desirable, plus mainte- 
nance. Apply: Box K-10, Journal A.A. 
N.A., 22 E. Division St., Chicago 10, 
Ill. 


NURSE ANESTHETIST—For small 
general hospital in northwestern Penn- 
sylvania with active surgical and ob- 
stetrical service. Salary open. Apply: 
Box L-10, Journal A.A.N.A., 22 E. 
Division St., Chicago 10, IIL 


ANESTHETISTS for obstetrical and 
surgical anesthesia. 260-bed hospital 
in Ohio. Salary desirable; plus main- 
tenance. Apply: box K—10. Journal 
A.A.N.A., 22 E. Division St., Chicago 
10, Ill. 
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for Quick Action! 


in the Respiratory and Circulatory Emergencies 
of Intravenous Barbiturate Anesthesia. 


inject 
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intravenously, intramuscularly, subcutaneously 


In respiratory and other emergencies resulting 
from medullary depression during anesthesia. 
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Amidone, acute vascular tolerance to 
(abstract), 86 

Analeptic drugs, 224 ff. 

Anemia and cardiovascular system, 209 
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Curare: 131 ff., 239: administration of, 
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Demerol, acute vascular tolerance to 
(abstract), 86 
Dodds, G. Alfred: Pharmacology of 
surgical anesthesia, 237 ff. 
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gery, 231 ff. 
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Head, pentothal sodium anesthesia for 
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tic congenital, 19 ff.; cardiac arrest, 
215, 217, 219;—use of analeptic 
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tions, 213; cardiovascular complica- 
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tions of cardiac and noncardiac sur- 
gery, 207 ff.; cardiovascular emer- 
gencies, 129 f.; disease, contraindi- 
cations to surgery, 223; effect of an- 
esthesia and noncardiac operations 
on cardiovascular system, 208 ff.; ef- 
fect of anoxia on, 109; effect of ether 
on myocardium (abstract), 86; need 
for cardiologist in operating and de- 
livery room, 207 ff.; surgery, 221 

Hellerstein, H. K.: Cardiovascular 
complications of cardiac and noncar- 
diac surgery, 207 ff. 
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Income tax, exemption of board and 
meals, 179 
Incubators, hazards of, 321 
Inhalation anesthesia, use of analeptic 
drugs in, 226 
Intravenous anesthesia, use of analeptic 
drugs in, 227 
K 
Kemble, Elizabeth L.: Value and meth- 
od of administering tests, 5 ff. 
Kidneys: anatomy of, 242; effect of 
anesthesia on, 247; function of, 244; 
mechanism of oliguria during anes- 
thesia, 245; physiologic mechanisms 
of, in relation to anesthesia, 242 ff. 


L 
Legislation: anesthesia as practice of 
medicine, 177; compulsory health in- 
surance, 94 ff. 
Local anesthesia, use of analeptic drugs 
in, 227 


M 
Mandible: fractures of, 300; resection 
of, 300 
Martin, Ruth C.: Curare, 131 ff. 


Mask, modified to accommodate gas- 
trointestinal suction tube (note), 71 


McQuillen, Florence A.: Cerebral man- 
ifestations of anoxia, 137 ff., 256 ff. 


Morphine: acute vascular tolerance to 
(abstract), 86; poisoning, use of ana- 
leptic drugs in, 228 

Mouth, operations on, 298 
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Neck, pentothal sodium anesthesia for 
operations on, 325 ff. 

Nervous system, effect of anoxia on, 
110, 137 f€., 256 ff. 


Nose, operations on, 299 
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Nurses, legal aspects of selection, 177 

Nutrition and cardiovascular system, 
209 
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Obstetrics: pethidine in labor (ab- 
stract), 185; premedication and anes- 
thesia in (abstract), 185 

Operations: authority for, in emergen- 
cies, 62 ff.; authorization for, 59 ff.; 
consent for, 332; consent for minors, 
67 ff.; liability for unauthorized, 59 
ff.; restrictions on, 65 ff. 

Oximeter, 210, 240 

Oxygen: administration of, with in- 
sufflation ether (note), 174; concen- 
tration and altitude, 114; symptoms 
and signs of want, 107 

P 

Penicillin, inhalation method of admin- 
istration of, 30 

Pentothal sodium: 238; and curare, 134; 
in surgery about the head and neck, 
325 ff.; tray, (note), 70 

Peterson, Hazel J.: Pentothal tray 
(note), 70 

Pethidine in labor (abstract), 185 

Physics, relationship of, to anesthesia, 
43 ff. 

Plastic surgery, anesthesia for, 296 ff. 

Platt, Lucille: Administration of oxy- 
gen with insufflation ether (note), 174 

Pneumotachograph, anesthesia studies 
with, 35 ff. 

Pneumothorax, tension, 328 

Position, change of, effect on cardio- 
vascular system, 209 

Poth, Edgar J.: Fluid balance, 302 ff. 
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Oxygen has taken its place among 


the props for the failing heart* 


“Oxygen Therapy in Heart Disease.” a motion pic- 
ture for physicians, has been produced by LINDE in 
collaboration with the American Heart Association, 
and has been accepted by the Committee on Medical 
Motion Pictures of the American College of Surgeons. 
Showings for medical groups can be arranged by 


calling or writing anv LINDE office. 
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OXYGEN THERAPY 


( pa extensive line of oxygen equipment simplifies 


oxygen therapy by providing the latest developments in 


apparatus which employs the most recent techniques @ Included 
are oxygen tents cooled either by ice or by electric refrigeration, 
inhalator masks. oropharyngeal catheter outfits, plastic hoods, 
and even bedside units of simpler construction. The complete 
line meets every requirement of hospital or clinic @e The catalog, 
“Ohio Oxygen Administering Apparatus.” gives complete de- 
tails. Write for a copy. Or for immediate information call our 


nearest branch sales office. 


Oia Chemical <i> 


THE OHIO CHEMICAL & MFG. CO. 1100 East Washington Ave., Madison 10, 

Wisconsin ¢ Branch offices in principal cities «© Represented in Canada by 

Ohio Chemical Canada Limited, Montreal and Toronto, and internationalls 
by Aireo Corporation (International), New York 18. 





